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A general description of the patterns as found in the

different states will be useful...before the position of

mathedaticS is given belay.. Tt.will also explain why

it was thought necessayy to undertake the analysis in two

parts.

Two chief,patterns are.prevalent in the country with

tegard to the`stages of eduCation in the years at school.

(i)..Three Stages:

(a) Primary: 5 years from class I to class V

(b) Middle/Junior High: 3 years from class VI to
class VIII.

Cc) Secondary: 2 or 3 years frbm class Itto
class X/XI,

This pattern obtains in Assam, Bihar (for

basic schools only), Delhi, Madhya Pradesh, Orissa,

Punjabi Uttar Pradesh(which does not have higher

Secondary schools, but only high schools ending in

class X and intermediate colleges ending in class XII)

and West Bengal.

(ii) TWO Stages:

(a)Elementary: 7 or 8 years from class I to
class VII/VIII.

(b) Secondary: 3 or 4 years from class VIII/IX
to class XI.

The seven-year elementary school pattern, followtd

by four years of secondary school, is followod in

Andhra Pradesh Bihar(for non-basic schools) Gujarat,

Kerala(with a further sub-division of elementary

into faur-year lower and three-year upper), Mhharashtra

and Madras, Jammu and Kashmir has eight-year secondary

schools.

(iii) Besides these two, there is a mixed pattern

(contd..)
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in three States, presumably,for the per.iod of transition

from the high school to...the higher secondary pattern.

.These.States are:

Madras: Secondary course (claspes VIII to X.), and

Higher Secondary course (class VIII to XI).
0

Punjab: Matriculation,course,(classes,IX. and X), and

Higher Secondary course(classes IX to XI),

West Bengal: School Final course (classes.IX and X), and3

Higher Secondary course(classes IX to XI).

f a .

P.

"0

"4'4:1
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THE ELEMENT ARY ST AGE



There is lack' of uniformity .also in the classification
of the SChool stages. For example, in Assam, classes AIR I,
II and III cohstitute the .primery Stage..and..IV, V and VI,
the middle. T-Por purpose

t erin Eleme.ntary Sta ge a s,

of comparisoh,'

used ii*ere.will
therefore, the
mean tthe first

eight years .of systematic study in schoolt
The syllabuses have been studies Arlder the following+.

broad Categories:.

1. Objectives of education as found in: them.
II. 'Objectives of mathematics as found in them,..

III. 'Arrangement of the coatent, the duration of thecourse and the achievement expected in each topic.
I OBJPI Oi'.EDUCATION AT THE PRIMARY AND THEMIPPLE .LFNU V. FOUND IN SYILA.BITSES

A study of the general objectives of education which,
-

syllabuses.,conicfer vrortli'mentioning.should ihdicate the
directions' in which .they expect the child to grow. These

objectives as foUnd in six syllabuses axe given below:
(a4. .(i) To enable one to lead a healthy liTe;acquisition of minimum kn,owledge in health andhygience

;.

(i0Ability to use the mother' tongue ahd anunderstanding Of the national language..
(iii)Understanding a:nd appreciation of music,

literature and art
.1

Development of *tOlerance, judgement and
ctiPacity to work as t successful member of ..the society'.

Respect for different rel.igions'and traditions
of the utiirid*a

(b) (i) To developolove for truth and,poral Values.

(ii)To help the .ohild to develop into a phvsieallirhealthy and mentally alert indivAdual. .

(iii)To provide .opportunities for .t)ie child 'todevelop'his whoU personality old. tó-enablehim to 'understand and aipreciate'hisenvironment in relation to his basteneeds like food 'shelter and clothing



(iv) To help the child to use in his daily life
the skill and the knowledge that ho acquires
in the school and to express himself
creatively and artistically.

rr.c: cWelop'in.the.dhild qu'alities ?yr good
citizenship to enable him to play his role
effsedtivelY'as a citiien 'of a democratic
socialistic welfare state, to imbibe in him
a patriotic .fervour*And-to make him realize
the basic unity of the country in its
hpParont diversity, and the-oneness of the
world.

(vOro train the child to take an intelligent
share it the life of the home, the
community and the country..

(vii)To promote in the child the spirit of
social Service so that he imbibes in
his life the principle offservice above

(viii)To Provide facilities to the child to enable
him to make his 'fall contl'itrution to the
wealth of the nation by learning.through
purposeful, creative and prodllctive
ctivities .

(ixX T.o develop in the child a love for the cultural
heritage of his pradesh and the country.

(.c) (i) To ..)rovide rich and varied
fqr the .pupils .

Ce.)

.(ii) To enable children to .make
kind of printed matter.

learning experiences

full use of every

. .

(iii).T.o.bring about the harmonious development of
all the powers of the children.

(iv) To make the subject-matter'relevant to the
present and futilre .needs of children rather
than to satisfy merely academic and logical
requiremee.',.

(v) To bring about an inter-relation of subjects

(1.) To provide for the full.development ofDersona lity

(ii), To prepare students for democratic
citizenship.

(iii)To develop problem-solving pkills . .

(iv) To develop appreciati9n of. tatural
phenombnon."-

..,,Oa 4.

(v) To modify the behaviour pqtterns of the
pupils,to as to inake the Solution of
day-to-day problems more effective nnd

. satisfying.
.f,

.(i) .T0 make.full use of the initiatfse of the
dhildren so that they do nnt remain passive.



- *PI(ii) To seek' correlation of the sutlecfs?,,wit'h 'theenvironrrieht socf4l arid Phyt ica I
-;, (.1-.14',.)To build up -.the hea..i0i and...chtiliridtefi:Of theChildrem: . .".;-

(i)To make, 'children take .Dart in recreationalactiVitiei: folk songs, 'friusic,- etc:

+

.(f) '.(i) To prepare train and ."eqUip the child t6 tilay/- .his part successfully. as. a citizen.., , . -
.

ObserVatiOns

+ I

hlii ki66

Oses.,s2tho

Most Syllabuses lib not thenfrati-ObjeCtived at
e in .11,..S5i al:ma chal PradesY4 itas, Punjab
Madhya P.rad'eSh ,have men.tioned:, a. few. In some :

. .;*.

6b.je6tives have: not,,Iieen..giren, :cle.arly,,, and- .

protineYkr: thair''*OnlY oc -Cur in tile introduction
. as ,

. ..
been' kept in yfi.ewi while..suggeski,srig

. czi '-
;

2 ; :": O'bie6tives as given . in. the, feW... , .

.rsYliabuses when taken tog6the.ti sh* that the fallowing.
.

'1*

"
aspects have'lb"berlirecognize

r:..r.'
(t)t,fparting fundatieilfWl ,ittnowledgey.

.;r11- v fc.."

ThiS includes readinr writing-.and-'ariththetiO'.
(ii) Making: a good citizen-.

This iticludes codi4iWzt,1:01i hoMe 'and the-communittri,.!r6d6.gittilit.g '01.6 oneness of the :. .-. world and sharing In the .give..4.nci taeIthotherS:.. -!* ..'

Se1itinga 6.11

/

This .i.ncltdes loVe *fed' iitZital.V,alueS 'and trut14,1faith in demciacY .and .Vhe sobialistia Patternof society 'a
,(it) beireloping Charaater.i,`'.

(v) Fostering right attitudes 6

This
'

. ^

inCludes -tdlerance; 68t.ik eSit -honesty,patience and respect for other *eligions .
(vi) Use of leisure .

This . ..,inclu'des worth-While actiVities"whieb leadbetter' understanding and appreciation of musie,literature and art .

:



,

..

. . ., , :''',.:sli:T.ti,4.: includes the .-celettration. of iMportant
-.I 'h J,,;.re.;,lig.iolis .festiVgli';'

.,,,:)..1..- - - my,....100,.
... -:.,..':"..k`;;;;;-,:':',':.*:...r.,,-,...

:,,* t (x) .. -':Future vo c , ap 1. xw ecl,$ ....,,.:-,...,:,..... : ,
., ... , , . !...4-,,,

.. ..:. ...,,,..,..., ,. ,. pf.:.,1 ...,..,
t

.

3..,::: . ; ,..,.. The:lobdeCtiliesk..a.t. theylhave ledn detailed
. ....

.: . ..;,. -.,..,.:. ..s..1, .':

sometimes, Ovei,,laP... ma j.6,:r 91...tiltima46:1533Teraives have not
.. pl ' !. ' .

.... : 1. I 1.
! ...:,

y

been clearlY'Aiitinpuis)ledz. :.: They ihiavd-beer.i.. mixed ut) with

(ix1cnow1edge of our cultural heritage ..,.r.t4

(irii) Value of manual work.

This indludes the importance of craft work,
farm activities and willingness to work;-
with one 's own hands .

(viii)Care of health .

This includes imowledge of health and .

hygiene, and a programme of physical
education. ..

V

Objective's related to the developmenV Of ;character 9
4 -

attitudes , care of health, etc . which only help in the
attainment of the major objectives .

4 . The objectives .wheres med, have1. ,
laid eMPhasfs on the util4.mt1Ori.,or::.61tper1.erice of the... :

daytbd
. "

attivities of :the Chi1diP.'en5;aild ,

their interests and efforts for theultiiiiate a6iiievernent
:

of the objectives .

5 . 'No .Set- of objectives found in the syllabuses
is comprdhensive enough to includeallf thY' important :;.,,''''co.

,aspects--thentioned-above . The variety raziges from a
single s,t&tem'et" Of objectives (as listed under f...above)
to.A ',jet. of nine(as listed. under

.

II .OBJECT'IVIC.,:OF. T.EACHING.I.NAT-HtMATICS AS FOUND IN
sYLLAtUS.

The objectives of teaching ma themp.ti rt s .

S ix syal3Ablisgs are:. 7, 7.: .;":.

..f

'A -r c.. ;. 0.
. .

r ..
(a ) (i ) To de:Veldt; the ability to solve 'co,mmon prb1ern .11 111.

a rithmetic and geometry re1at,e,d....willthe''a,h4..
social . life . :

t

- .



(ti) -To: develop .i-Aterest for some. vpeation and to
. tran in keeping correct account od different

individual and. group. .a ctivities .
:

(iii)To train in clear llogieal and critical thinking.
(iv,)T. 6- a6v9 16p problem-soj.ittng skil1s.

(v) To :develop an attitud-e- to. work -correctly.
: ;

(b) (i) to inculcate habits of an objective search for
truth.. -... ...

)

4.

(ii )T o develop .a c aura ey logi cal .-thinking and
-.reasoning-.

. -

(in )T o' inculcate the habit of working systematically..
, .

(iv) To. promote the power of. concentration in the
studentd .

(v ) To help the students to understand the practical
, . utility. :of .the subject .and -enable them to apply

the power of saMe in everyday life
(vi) To create a sense of :neatness and to promote

the abstract thinking .

ikili...inthe: tour. fandaMental operations with
number's and .litral numbers .

.43),Know1edgel. of the-,:primary, concepts facts ,
relations., -opera!t,ionsr symbols etc .1 of
mathematics .

, (iii)Ability to makeiua pf mathematt ea l knowledge
Ith solution-r-of-jthiet-problems 'in the classroomand outside . ,;

Ability.- for; . es t ima t mea surements and
pPro'xiMat ion' ,of answers tot..problems .

(v).,, Ability: to check .answersi. ; ;

(vi) Ability to' represent verbal statements by
diagrams and symbols . : !

(vii)Ability to interpret 7-diagrams and symbols .

. forqofg:Lical thinking .1 i;e toanalyse a problem, to select relevant
.fa-ctA nd rele et. others .and to :solve
pfobler by Using principles learnt .

(ix) Ability to find out the principles involvedin a procedure . .

To. develop habits of accUracy, precision,
speed and neatness

-

, .... .!
. .

Knoviledge of matheMatical concepts 9 facts
terms .procedures.9. symbols - and princiPles .



..

te

(e)

fflOr
.%

Ab.ility 'to 'applir. mathematical knowledge
to probletns in the classroom, in the
world .out side .d theL stildy.'6;f the
s cietces .

-(111.)Ability to rebre'Sent verbal statements by
graphs symbols and,,diagr.ams?:

(tv) Abilit7..,to...,inberprqk..g.raphic41 livimboliC:'and dia gratintiC repres entations .

a....problem;-...Select the
releVarit fa Cts rej ectthe irrelevant onessolve it by the application of principles

arid-..,.give :a (Syrithetic
'proof Wherever necessary. .:.
'Ability to 'find out ;tlfze.principles involved inthe Iteps of given probedures.

r

;eis'ifY: results:: trherever possible .

'for estimation and approximatiOn.
(ix) HabitS Of:,prpcision,accuracyc; speed and

neatnes§

(y)

AbiUty.tó appreciate the beautylrhythm and
symnietry of Mathematics.

the abilitr o understand 9
7' 'arid ta'cicle problems of. arithmetic

connected with everyday lfe with accuracy
. .and,.c,onfidence .

: ..,.
"' To' develOP the intelligence of the pupil andproviding training in abstraction, judgement

4nci, reasoning..
.

knOwledge and ability to .continue thestudy of. the subject inhigher clatses.
(f) (i) To utilize mathematical -processei. in solving

'eirerydaY' problems .1

(ii ) Ability t o solve . everydayi 13rdb1ems.: involving
ccounts arid measurement occurring in everyday..q..ctiyities or...vocations-.

Attility.to think clearly and logically.
I

(-ivy to check the reaults
,

Obs erva t ions
: ;'.1. Most sylla'buses dO not specifical.Ty mention,..the' .:.any bbjeki4irs'''fbiLteachingof,math9matic's Those in: . ; :

Punjab Himachal Pradesh, Bihar,9 Kera la Madhya Prad es h



-11-
and Assam have only mentioned the objectives recorded
above.

Th.e objectives recorded above show that
,

consideration has.,,,been given to the following aspects:

3..

'that

, !

(i) Computational skills and abilities .

This includes knowledge of mathematical
conce'pts,- facts 'and principles

(ii) Utility of thathe6A:tids.'..'

This ináltides'ability tO.'apPly Mathematical
knowle;Ige. to solve ever3rday problnms .

.
%. .;

Si.ii)Work habits d .g . neatness a ccura cy,
-..bilebking.'rdults-' :'.

This includes the ability to..analyS.6
.problem, select the relevant factS and
Tdj ect the irre.ldvant tines dtc .

This ':shows that 'the syllabudeS no longer -stress
of

VieW Which limits the objeativesZmathdrtiatidS*.-

t ca ching to 'the" 'learning of basic/computational .

The'ImPort6rice ahildren understand h.*
matherrntical skills function in daily .1.1.fd ha8
clearly emiihasized.
4 ". The objectiVes indictited in the 'syllabuscS'
can'be.groUped undei two categorie's (1) those relate'd
to the mathematical aspect and (ii) those relateVtOthe
ocil as.pect

(I) Mathematical ASpect

(a) Abillty,:t6vPerf6im necesSarY comptitatioris

Accuracy,' *-iirdatiOn 'Speed:, neatness letc
'CO 'Ability .to reesent 'verbal stateMents by

diagrams and symbols .

(d) Ability for logical ,thinking .e to:. anal3rdet a probleth.

.(e) Abilit'y 'to 'estimate .111.a iuremdds'end to
conceiye approximation pf answqrs .

(ii ) Social Aspect

(a) Ability to solve common problems related
with the home and social life.

(b) To develop interest in some vocation
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.III...ARRANGEMENT 'OF risk CONT'ENT

1. liAing the content, all syllabuses have
followed the fogiealsequence of differenb mathematical
protetes.:
2. Each process has been .spread.over MOte than

one year, occurring in succe.ssive. years .with higher
and higher levels'-Of difficulty. ".
3 The content has 'tided arranged .under topics

further divided into sub-topics . aasic concepts
underlying the tppics .or..s0t-topics bave' nowhere been

..indicated.
I.

4. Most syllabues do not clearly.defind -the
scope of a topic. the sgctuential listing of desirable
understaMings to be included under each topic is leTti'

4. 00 0

to textbook Writers and. teachers . Neither, has...tM'''"
. .

connection and continuity,=of the various prbdesiSs'
been brought out ;rf

5 . The material in the, syllabuses has' beef):

arranged classwise, :And.the levels .of achievement:Ive

been assumed to be uniform .for all.pupils iri the 'arn'e

class .

6 All syllabuses lay emphasis on!revision/ but
in mogt of them it is indicatgd 12:7 way of a statement,

frteviSion of work done inDreyious
suggesting any specific reyision of,each topic' oi.-any." r
re-teaching of old concepts necessary for learninF,1

A

new ones .

7. In most syllabuses the,.suggestiont.! ftYft6aohing
and learning activities are given iri general .f9r einch t-stage, and the syllabus, for each class gives pnlyi.ap

A .,*:

I.

*1



outline of topics to brItaught . In*a few, howevn;,

. e sg .7' ,in Madras and Kerala , °Tactical activities

and teaching suggestiond-haveboen given side b'Yside

with ea ch tpicfor ea ch cla ss

An atterpt is rade below to:ascertain the most
, ,:.

outstaning .rends and-Practices with regard to the

teaching of the important topic6 Corrion to all

m.thematics syllabuses.

A -ARITHMTX IC

tumber and Notation

ey
J

11

(1) An syllabus4es introduce number and notaticn
'in the first. year and .spread them over fiur

...years ..

ii)In 'so' far as the maximum achievemeri
. .

c9ncerned.111, exCept Madhya Pradesh, have
.1Acluded. lnumexition and notation up
to, crorel awl exptct 'Pupils to be able
to perform. ba-si.d operations with these
numbers .

.:- .,.
(iii)The achievement.:expected at the end of each

year is :

1st ye:ar;:' Numbers up to 100

te

,
2nd ydat

orf
4.

41,

. , 4.

..

qtumbers up to 1,000(Exceptions
are Delhi and Uttar Pradesh,
where it is upto 90).

d '&ear' Iri Assam, Andhra Pradesh,
. Guja.rat Maharashtra Madras ,

Mysore and Kerala: numbers..!

'14,:to ten-thousandst..,

In 'Bihar West Bengal and
Orissa: numbers up to one
lakh.

In Delhi, Punjab 6nd Himachal
Pradesh: numbers up to
ten lakhs .

In Rajasthan and Uttar Pradesh:
numbers up to one crore.

tk



4th year in Andhra Pradesh, Madhya Pradesh,Mys ore
a:nd: Madras: nutberS up-to ten Ialths

AgsaM, Bihar, 'Venal-Gujarat, Maha-
rashtra and Kerala : numbers up to one. " .crore

In 'West Bengal, niliar and Rajasthan:
reading and writing of all numbers .

Orissa Punjab and Rajasthan do not
mehtiän anything.

5th year Only Andhra PradeSh; and Ma dilts include
'relation of a' crore to a lakh .1

(iv) All syllabus es empha size counting in
the Indian system, i .e.9crorellakh, etc .

, ,(v) All lay emphasis utiori'lltre*re1adi-ng ,writing
and und9r-standing of ,numbers .

'Cid) Most sYlla bibes do not clearly indicat e
the scope of the content Nor are the
concepts underlying the understanding
of the numb'ets" clearly indicated or

1 . grade... As for .example, natching
or one.-to-one. correspondence and
groUping which is .b4Sic to the

.. .tinderstanding of the concept of
counting, is riot. indicated in any
syllabus .

Referenees to' Underlying bOncepts are
found only in the 'Kerala and Delhi
syllabuses The Kerala syllabus
emphasizes grouping', arraning in
patterns and number rhymes . It also
introduces the idea of 'event and 'odd'

*itumbers 'in the first year The
Delhi syllabus mentions the concept of'order'.

(.71:1)

11 .(4tili)

..

Jter,151 is an important number and a
difficult concept to visualize. Only
Vhdras and Ybrala have rientioned
this..

The *counting, reaaing and writing of
ntmbers more than 10 pre-supposes a
knowledvs of units, tens and.hundreds,
etc., but most syllabuses do not lay
4117 emphasis upon the place-value con-
cept..

Chanting in larger groups is a pre-
revlsite to the addition and
multiplication of numbers. All
syllabuses introduce in the first
year counting by 2's, 31s,4's$51s and
10's up to 100.

4t
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Addition and Subtraction
(1) Addition and subtraction concepts are
. introduced everywhere 'in the .first year

n%.and. are spread.".over three years during
.....Which different sking"and abilities

"Connected .with addition and subtraction
gre taught ..:.:.:.In.the.'t-Ourth'and fifth years
the skills learnt earlier are used.. with
bAgger numbera- arid theSe prbcess es are

. pplie& to neasulves also.

. Tha achievement' level:expected is :

1st year: Suth. not' exCeeding 100

2nd year: Sum .riot' exceeding 1000
:

3rd year: Suth not eXceeding 4 or 5
digit numbers

Terns like 'oral additicint...t.simp3,.e. addition

' easy addition comibations Tdifficult addition' have

been kie'quently uded to,

in' different years 7 bUt

is not indicated.

indicate the 'achievement level
the -exact idope of these terns

(14.1.) On the whole, very few stages are
visualize& ih-the gradation of addition
or subtraction from year to year.
The stages .for addition mentioned in the". syllitbuses are:
(a) Oral addition: Sum not. exceeding 10 or 20.

(b) Addition: (Bum not exceeding 100

(c) Addition of 3 and 4 digit numbers

This classification does 'mit take into. .
.* '

consideration all the skills and abiliti90.a child needs
-4

1
a

in order to niister the process of addition. Classification
. ,

of addition. .surris .ps those Inv:airing carrying over and

those not involving. ;carrying over has leen'indicated
, .

only, ih Madrai Kerala Mysore and Puniab
.

(iv) The !langutige of mathematics!
does: not fina mention in
every syallabus Only a few States 7

West Bengal,Delerala 4and
Rajasthan,. .haVe'indluded the
symbols +1=9- arid .

e



:
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.1

.01 !liorizOntal: addition' -or,Laddin'g in rows'.
. involves a, skill different from that

cespry for 'addition in dolumns
4.* .00$ .Wt :Bonial has' siagkeste& addition in

ho'xi..z6tal. poqumns in 'the second year...: r

(vi) SUbtraction IS usnally'rn6ntioned concurrently
with addition, e .g. 'nimple addition and
suhtmetion up to 9n without carrying .over;
fdAffi&ult ''addit ion ari& subtra ctibn /addition

..,and,subtraction of numbers up to" three
digits' ; It is not 'clearly indicated whatskills are necessary for subtraction or what

"tyrce of sums are to be included. The
, - ponpept of 'borrowing I no borrowing is

mettioned

!

(i:)..Most syllabuses spread multiplication over
'three years, though Andhra Pradesh,.:,
West Bengal, Bihar 9 Kerala 9 Madras and
Punjab do not start it in the .first year.

(ii) The achievement expected each year Is:*
. Year: .P.reparation and Memorization of

treAltip3ication tables up to 10'.0.
. .

2nd Year: Preparation: and memorization of
'multiplication tables up to
,16x10 or 20x10.

3rd year: In.some.states multiplicatica
tables' confirrie, while in others
there is no clear indication about
achievement expected .

Rsjasthani'Multiplicatiôn by a ninnber up to

-1.1ttar Dradesh:Harder multiplication.I. . .

M,vsore.: Muliplication of a two-digit
numb'em bist.ja troLditit* number..

LEing 'multiplibatibnif the"
result not exceeding six di its ..0":1,P

4th Year : Two. or 'three sylinbuses include
s multiplication tables of

7' .1. fra ctions I et c along with
compund multiplication. "t..ut

(i I)* rt f!olliiklthat emphasis is laid on the
priPdrdtibn"iiind memorization of tables
The skills and abilities, a child is
expected to master in a particular year,
are not indicated anywhere.



(iv ). .Not many_ details of the content are provided
anYWhOe.

(v) A few.. syllabuses include counting by 2 Is 13 Is4'5ts 'and lOrs up to 100, which brings out
the rèlationship between the process ofaddition and. multiplication. Only the
M'brala syllOus specifically mentions that
mtultiplicOtUn should be introduced as
.11e6eated addition' .

(vi) Some sy11:abuses prescribe multiplication tablesup to 1:63A0,whereas others up to 20xl0er,
'for

.Division r

(1) ivis'ibi is introduced in the second year in"
mbst 'syllabuses and is contirried during thenext two years In all, the duration allowed
for the mastery of the division process is

- three Years .

(ii) The achievement expected is :,I.: "
.. 2nd, year: The divisor not exceeding twodigits is . the ,maximum expected .

,

yeai: .The emphasis is on long division.
Most syllabuses limit divisors tot: 2 or ,3 digit numbers.

4th year: At the end of this year pupils are
expectecrt6 know all skills
involved in division.Phrases

. like tiorig 'comp:and .

division4have been used to
indicate the achievement .

(iii) The gradation.'of"cOntent is not clear inrany syllabv; nor is there any mentiono? the' necessity of teaching thebpsic facs .;in'.diVision.
`et

Fractions and Decimals
"....

All syllabuses, excepting those in
Anclhra Pradesh, Assam, Madras and UttarPradesh,. Introduce fractions in thethird year, the others starting some
preliminary notionS in the second.The duratibn is' four years, i.e. till theend of the sixth year, in most syllabuses .

, In a few states, like Andhra Pradesh,
. As.sam .Vest bengal and Madras, fractionsand decimals contime till the eight year..
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(.1.1) The a chievetent ,expected during each year is :
?rd. year : Idea of fractiOns* and their use

. Cfract ons speificaUy given are
:4417f.;., e' ; -

e
I ..

li)Itati:ateatton ta:b1es bf ,i+ Ili-
-dtc iip to 20

'

4th year : fraCti.ons ri.-.;.add ioh and
subtra ct on, ,Andhia,

pa.pha). Pradesh and Madras :Idoa and
US'e of dedtirp.ls

.Assam and tTttar Pradeih .M .F
Andhra Pradesh, T:est Bengal, 14dras andMysore etultiplication of' fractions byi whole numbers ., , , .

.,!, . .

5th 'yeit : :;Adait,io4:'Subtraction*,.fitifiliplicationand di:vision of .fractiOnS:.. .

44

.041!:

.Punjab Mysore MahArashitrg Gujarat,
atm cha 1 Pradesh and Delhi :L .0 .M .
H.0 .F .

:'6th'. year L co mbinod otterationswith ffactions 2 reduction,
simplification .

r-

;

(in), The brealcr,-up of!. tf16,,content is riot veryexplicit , for" :in: ..moSt 7ca s es thea i:11-:.r.a chiev molt expected is not defined For
'',.:* ; Oxampiel th0. Raja s thdfi s'yllabus dyes the

. 'i : following' stages :.
,.. .. , . .. . " -ri "4.. :. i' CS . t.

(a)! Notion: of. fikOion.S.ft.

t

v
(b) Simplifidation,W ,uSing brackets ,

eicaudingtompound And mixed fractions .?par opetations
, .

(0) Multip11..cation tables 'or+ *
$ 1*

.C..ivr -. 4

'

(d) Converting two 7plage decimals ifito
fractions . 7

.

:The Delb.i.,;sala.bud Eive -the folq.owing stages :

(a ) Idea ..of ,frac.tioi4,-kii and their
ve4lue:.

.

(b) .G .0 and L ;,`.0 .14 :and easy problemsreating to. these .1....
. 4

4
Vulgar fractions ireduction,comp6risadditibn subtrt et ibn multiplica t on anddivision*

(d) Conversion into decimals
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..Except in one. or...two cases, 'no. sYllabus attempts

to split 3.1 .p the ..0cpntent. for fundamental operations
with fraction .

'<iv) Fractions 'haveeen associated with .,the
learning of money, weights and, the,.
pre.paration and...mernori.Zat-ion":'of''''''
riultiplioati on. tables of 3-,* 14 have
*been emphasized .

(v ) Only .Madras and Andhra Pradesh indicatethat fractions with unusually large
denominat'orS should be avoided .

7

(vi) 'there is riO uniformity in the .year of
introdUcing *decimal fractions .r. .

r..... .

;.

3rd year : West Bengal

4th year Andhra Pradesh 9 Delhi., Himachal
Pradesh .and ICerala

5th year : Aspart,, Mysorel:Punjab,,.axidf
RaSaSthat

. "
. ; L

6th yeti :GuSarat ;Maharashtra end
Uttar. _Pradesh . 7- ;' f;

. . _

1 .

. (.i.) Parceritab 'in-the. sixth year1in most states,. Thre.e..qtates .hdlfrever, ,..iintrOduce it in* the fifth year and, one, 'inthe seventh. Y '

(ii) 'Profit and loss' is usually introduced inthe fifth year, and some states ttltroduce
it without having previously, taught
percentage . 'Profit and loss.'
'classified as (a) 'Profit and loss:s imple questions (b) 'Profit and loss :
harder examples .1

jiff ) 'S imple inter eet ' _intr oduCed in the
fifth year in *some cases and in the sixthyear in others... Most syllabuses spread itdyer three years . Except for Madras andKerala it Is split up into two stages :(a) 'Simple Interest easy questions /(b) 'Simple Interest : difficult questions
or' advanced workt. The .stages' worked outii Ma dr6s and .Kerala are more detailedand indicate the type of skills 'andabilities the child is expected, to acquire.

(iv) 'COmpound interest is included in theeight year in two syllabuses only but itsscope is not clearly defined .

e
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'rand-,-MeasUre-s- I.-
.

. . , . .

. '-; *:* Wjth the introc1uct.on of teCimal...8oinage and

Metric System of Weights and .Measures 9.. the need
t .reylse th-e-tynal-511,e6."is,..4viaorit 9 thoUgh most syllabuses;
still mention 91d.weights and measures and.. emphasize

.

conversionooriTAd.""Measures 'end' Coins into new.

Av era Re ?-- ...
.

.rt.

Average is included in the fi.f.th or the sixth year
with *few' indications about: :the scope of the topic .

Ratio .2112.EncitInLkat
. - . !

.

Ratio- and Proportion occurs in ;the .seventh year in
.

most syllabuses '-kgYi-a-fashtfand Gujarat Inalude 'simple
;

'r ex8 mO:es.*: rdt iudIig fractions in the:' fourth year.. The

rdclitereilentlevel expected canriöt be assessed as the scope
;is not indicated., Some dividec-PrO-portion,into direct and
,,:. ..k.,, , j_,..

..initif.:.,0.tli-e.,.1.siraple and t;04-fitkiiink.- Only a few
, ... .- , ,.,.. .. -... J.,.1,--,-!indicate b:i-.14i -,totile $.1 - li k.6..i pr opdrt dii onal". v is ion,1 e, . . '

! .5.: .:''..;-, ,
'. . . r - f -"., r

.. . .. ......; ..,'tj."*.- % ;. ..
partnershliS; '''ProblemS On 'time. and Wcirk* 'gte . Only

the Madras ,syllabusgives a, coriiptebehis.ve list of sub
, , '. , . . _

iii.61u0.d in each. year. :"-

rleArea and Volume .' .

.

*.t

(I) Area is introduced.-in thev;"-'
4th year : *in Andhra'. Pradesh peciili 9 Hima tha

.
'4

Pradesirc MadraS and. 'Punjab .1..)
.`

:'

5th year.:: in ,Bihar,,,,,14y'soreil.arat and
. ..Ma-harashtre'

6th .year (in li;lest Bengal

7th year: in Assam, Orissa and Uttar Pradesh
8th year: in Rajasthan

(ii) The achievement expected is:Ca) calculation



47:

-21-

of area of rectangles... and squares and its
applications in area of fields, walls,

, cost of fencing, paving with stones 1.4 etc .1 (b)area of triangles and . its ..applications and(c) area of cirCies
Punjab, Madhya 'Prade.s.h, (rissa West Bengal and

Himachal Pradesh do not ;include the 'area of circles . Only
:

....Aw.o.or 'three states inV.u.de' .p1ati.6 figures . other than
triangles, rectan&2 and Squares

. FA-k

:
(iii) The year-Wise 'study.,...'of achievement indicated

'7 - ;

:

.. that ,.there ininforinity.

4th year : Andhra .'iiiradesh, Area of squares and
Delhi, Himachal rectangles
Pradesh? Madras
a nd

. r (t.

. !,..*" ' t V

..th. year : Andhra 'Pradesh,
As sam,Bihiar,).- : .

Delhi , OW a ta t ,
.. ..- ,. ::..,,,Th ,

.
and Mah..,,r,aglitra4 ,.: 1. i . j ,..t M ...

. : , :,.
, ,r4, ;.. (4`'...

' .:.r.r rs

T . :
,

t

;

;

. r...V

. 1";:ti C..

. "
?

:

,

"

\II "
,6th

As sari ..tind
..HArtiaw'ohal
,1,?'.e.adesh'..::;'.

Applications of the
area of rectangles
and squares area
of four walls 9 paths
fields 9 etc
Area of triangles

Gujarat ,Maha-. Drawing to scale
"bat:x.6 9Punjab.....:
a hd Madhya' 1:5xia.'dpsh

chal %Pradesh Area of parallelo-
. gra rns and

quadrilaterals .
; ,131..r..;

year : ;Westege'V.
.-XerA Ia
Ma dta s -. I

.7
'1

. BiharlDeihi
and Kerala.

Bihar

Bihar and
Kerala

Bihar

Area of rectangles
and sugares
(introduction)
Area of fields ;
four wa lls ,
paths 9 etc .
Area of' triangles

Area of circles
Volume
..(introducti on)
of rectangular
s olids



t

: "' L

Ith *year.: Andhra- Pradesh,. 4. .

Ma d.ra s 'ii.Punjab

Uttarc3 Pradesh
and -OriSSa

geLs;tt-Beng61
'Kerala
Benga ;Kera
Madras and

"

Area of foUr walls
paths fields etc .

Area of triangles
r.Vblaime. (introduction)
of rectangular solids

Gultirat,Maharashtpa
. airea

Kerala 9Mysore at14.
:Uttar .Prc.a.desh

Mysor
1:4

-8th 3*.r.:1 ,:-Adlarafta;desh

(iv)

r

-

.
,

Andhra rpra
.and Uttar Pra de sh

iriga 1
Madhya Pradesh,
and Mys ore .

Hitha.;ch0;:Pradash 9

Orisnd
Rajasthan

. Madhyg Pridesh
and-14ys6re

. -Rajasthan

of circles

Volume of Cylinders

Area of triangles ,

Area of circles

Volume of rectangular,
solids .

Area of rectangles ,

squareS (difficult
examples )

Area of tour wa lls
paths , etc .(diffidult
examples )

Area of parallelo-
grams ;trapeziums
Area of triangles

Volume of rectangular solids is
included in the syllabwes in BUnar,
Weat tenga Kerala Ma.'dras ,Mysore
Andhra "Pradesh and Uttar Pradesh Onlythe Mys ore. syllabus includes volume of
cylinders

B

1 . There. is r,o uniformity in .'01.e year in which algebra
is int.roduced in the states

6th year : Himachal. PradeSh,Punjab,Rajasthan andUttar Pradesh .

4,



2 *

. . .

Sth year : Bih.ar Guja rat ;Maharashtra ;Mysore and
. Orissa .

The a chi.evement level expected at', the end of the
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7th year.: Andhra Pradesh, ik.ssa fv, West Bengal,
Delhi ,Kera IMadhya 'cradesh and Ma Ilia s .

eight year is not the same in all the states The following

is the core content:
. . .

.

. , Usp of symbols , four fundamental rules , brackets ,. .

sub.stitutionIsimple equations and. problems 9 formula e (a +b )2 ;.

(a14A2, (a.-b)(atia) . .
. The: following are signi.ncant additions to this

. - .

gore
. :

States . Addit ons
. . .

. Cubic formula e fa ctorization,}1 .0 F .and

West Bengal t Cubi 'Formula e Fa ctoti za ti on',H .0 .F .and
.0 .

. . !
Delhi . :: asy sitmaltaneous equations solving

. teq:uatiori§ by graph . : ":

Madras GeometricalY proofs 'of 'identities .

Mys ore Fra ctions

Uttar.'Prade;li Simuitaneciou6 equations and graphs .

3, All syllabuses begin algebra with the fundamental
operations .

4.. Most syllabuses treat algebra as distinct from
arAthmetic and geometry, only a few' suggesting its
introduction ap. generalized a riihmetic.. No syllabus

:
suggests any correlation* between 'algebra and geometry..
Only the' Madia's syllabus mentions' tht geomAritar' proofs .

of indentitles' Aould 'be given, thoUW this hardly`
means tkiat the u.se"/Sf Igeometrical itttlictions has bebn
stresé

54, 6raph't .methad bf ettilatfons has
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been included includad in the syllabus inlgest Bengal,

Delhi, Madhya Pradesh, and Uttar Pradesh. Only the Deihi

syllabus has mentioned graphs of temperature, etc. and has

spread them over two years, the seventh and the eighth.

CGEOMF,TRY

1. There is no uniformity in the year in which a

systematic teaching of geometrical concepts starts, pome

syllabuses have postponed it till as late as the sixth year,

though some informal work with geometrical figures is

expected in early years. Thls informal work is mostly

connected with the use of simple instruments, drawing lines,

parallel lines, circles and rectangular figures, arising

out of everyday activities., such as measuring the length,

breadth, height and surface of things. Also, pupils are

expected to get some preliminary notions about a few plane

figures and solids as part of simple mensuration work.

2. The year when the syllabuses introduce the

systematic teaching bf geometry is as follows:

1st year: Bihar, Deihl., Himachal Pradesh and
Rajasthan.

2nd year: Uttar Pradesh

3rd year: Mysore

4th year: Kerala, Mahnrashtra and Gujarat

5th year: West Bengal, Madhya Pradesh and Madras

6th year: Assam, Orissa, Punjab and
Andhra Pradesh.

3. Tha syllabuses indicate different approaches to the

introduction of geometric concepts. The Delhi syllabus

emphasizes recognition and'handling of simple solids,,

viz. cubes, cylinders and spheres to begin with, whereas

others follow the traditionil way, i.e. intrbducing. in
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7 sequence, point, lines, angles, etc . Himachal Pradesh

emphasizes the recognition of both the plane figures and

solids in the early years .

. M

;

4 All states lay stress on practical work and experithental

verification of the geometrical properties of figureS and
2. . 4.

s olids y ForMal proofs to geometrical propoSitions are 'not

included. few states emphasize both measuring and'
4. .1.44..1 .:,%A

estimation of lengthlbreadth, etc.

5. There is no systematie mention of the

understandings and skills associate with particular:.
geometric concepts For example, for straight linei

. 4

and curved lines the stages worked out in a f'ew

syllabuses are as follows:

Bihar

Delhi

Hima chai'
Pradesh

Kerala

Recognition of straight Ist
and curved lines

Year

.Drawing straight lines 4Sth year

r :4

Idea of straight and 4th year
curved lines. Measuring
straight lines in

". inehos and ems .
1

Recognitirm of straight
'Ines Measurement of 2nd
lines with a metre rod

year
year

Straight and curved lines 5th year
Training to measure in
ems and mt. Constrtction

.

of straight lines of given_
lengths.

:

Mysore Lines - straight and
curved)
Drawing straight lines
of given lengths and
comparing lengths

Rajasthan Recognition of straight
and curved lines

Drawing straight and
Curved lines"

. .

Measurement and
eonstrnetion of .straiiht

3rd year
:

ith

1 t year

3rd'irear

6th year

lines



There is thus no systematic break-,up of the

understandings .andskills that are necessary for the

mastery of thc, faets about thl straight lines. There

is no uniformity either in the year in which these,are to .

be introduced., The same'is the case with other geometric

cOncepts like.angles and parallel'lines. No camparaitivei!

assessment ,of the achievementI..expected for each year is, .

therefore, .possibla.

6. A few syllabuses.Rty emphasis upon observing the

geometric properties in the things around; others do nnt ,

give any suggestions on;the method of introducing these.

concepts.

7. The achievement duririg the eight year which

is practically the same in all states includes:

(0 Pointi straight a'nd .curved lines; types of
,angles; parallel linesperpendicular lines.

(ii) Common:propertids Of plane figures,
.

'triangles, type of,triangles, guPdrilaterals
(squares, rectarigles, parallelgrams,
rhombp.ses); ,eircles (idea of centre,
cireamfemencei'diaii6belradiuslare);
polygons -pentagai ahd'hexagon.

2 ,(iii) Verfication of tlie'Sum of the angles or a
triAnglo..

(iv) Idea.of simple solids.- conesIcylinderel
spheres., ,.

4

(v) Similarity.and congruency of triangles.

(ri) Area'of triangles trapezoids and circles

(vii) Experimental verfication of proposition of
arigles; angles and.sides of a triangle;parallel linestcOngruency of triangles;
parallelograms.

,

(vtii)Construction on angles, equal anglésIbisection
of angles;bisection of a straight line,
dividing a line into a nur*Ier of parts;
triangles, quedrilateralS,,parallelograms,
rectangles, squaresldrawing a circle aboutand inside a plana figurelihe squarelhexagon,tt

01.
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ziiltAlifi TWO

.THE SECOND/MY STAGE
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.

I .NAME AND STATIt 04 TEE tUBJECT
.1. At the secondary stage, t

m6Sft..States-iteach

mathematics at more than one le'Vel, "art xiecdurse .is

everywhere comoulsory for almost all students ...This

course is being analysed in the following pages. Different
names have been given to it:
Elementary mathematics: .Rajasthan, Delhi; Giijarat,

Mahavishtra, Andhia Piadesh,

Bihar ;West Bengal , Ptinjab .

e nera 1 mathematics : Madras Kerala , AiSam, Misbrd.
;..

Compulsory mathematics: Illrissa

Mathematics:
`' \J..;

. T. ".
2. As has been

,ir

Uttar Pradesh 9 Madhirdltsrdah;

Janthia and

said, this coUrs
states 9 but there are 'a few r(eStri6tioriS tin Velhi, Madras

Gujarat, Bihar and 'Ma.harashtra.

is Compulsory in all

(1) In DelhI, Elementar?'llathematics 'is

cdmpulsory for 'candiaate'; mho do not take
,

Mathematics or lower Matfiéniatics*and

Geometrical Drawing or -Ar:ithmeti'c and

Domestic Science (in case of girls only)
(ii)In Madras, if a student offers 'composite

, .

Mathematics as one of' ihe subjects, he is
not required to study Generhl katherstics
s eparatelir .

(iii)In the case of Maharashtia' and GUjarat,
elementary matliematidi is' n thef"e&pul`sbir*

group of subjeCfS hut 617 OiAlon *givert.tcv. '

the students to select two of the three
subjects, Social, Studtes., Getleral Sliend6."..

6.



and Elementary MatheMatics, Furthe-r,
Elementary Mathematics can be replaced by

.

algebra-geometry in graup III and bY "r
rfr., , -t

book-keeping and) accounts in"gr-OutrM
(iv) In case of Bihar studdntS offeibirig'diDtconali:'

groups Natural SCi.enCes Agri'cUlturW and:
. ,. . .

Elementary Engineering have to.'offer
Othéis have' tó take

'up Everyday P.cience.
3. Oeneral ri;a4:theM4ics'1.the:'.niiiiigge.ghat is given

t ;

here to all types listbd IAAer 1
. tr.:.....independent status in all Stptes

and Andhra Praelesh.

abOiel, has an
:exCe4. in Madhya Pre esh

11'3ritk.-t'*r; ; 44

, LIP !..r.1.0 . Li,) In Madhya Prddesh, It is. dombineri with
general science and the two make one paper.Ts

.*.al.) In Andhra Pra.a.esn éleMeritarythifheihatfida'f(
r c 11 t Ofis combined With either :ftud:tedloil*"f

rt.f

iGeneral Science. StuteTn .6. tfie'kj-n r r' rC
; .4 411, ./171..-!I

r. 1.1S cience Technical:I Agri culturè 0. or Filte 44 .4
T.

Arti group Ike:C*6:44 ie iktiiiFect to
take .soci;li-;tudiérsliiiciudini';niithefriAtcs,

4 :

and thOse offering the" Hiimaniii.ei hneroe
or Rile' Arts groiip ei el ehIC6*. iWoluding

r ;'V'trd 04 "mathematics Students-. offeriing the Mine
, . *

Sad/1'6e groudo have op...tion' Off 'stOing
any of the ti48. clovii3ibitions .

4 . There is no uniformity with ii4a4ra, tb "the
duration of .thic.-;:isel.:(;:r classes hThh 1st,

.f+ 1: - .'4taught. The details are given below:.g
Stet es Classes

IX
lijasthanl'Uttar Pradesh,
Bihar,Jammn and 1Cashmir
Punjab,West Bengal IX,X 2 years

'!:11.r.5r*ear.

r
.



States

Mysore, Kerala

Madhya Prthiesh

Madras,GuiFirat,
Maharashtra,
tssam,Ori6sa

Lndhra Pradesh
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. Classes

ixtxon

rx,x,xI,xII

5. 'The time allotted to general

Duration

3 years

3 years

4 years
4 years

mathematics is
mentioned in the...sy3labuses of only five states -
Andhra Praciesh,Mysore ,Madra s ,Kera la and Assam .
States

AndhraTrAlesh
:

Mysore

Kerala,Madras'.,
Assam

y-

Periols per week
64for both mathematics and general.".

.Science/socia3. studies .

4 or, 43-

5 ,

5 in class VIII
..24.1.n classes IX X and XIr ,. .

II .EXAMMTIONS.

1* "'For the assessment of ,students, the following
practices ate pbserved:

(0 'There is an external examination cenducted by
Ft Board. University in Uttar Pradesh, Delhi,
Orissa

Mysore,

Jujarat 2 Mahara.shtra,, Andhra Pradesh,
Kerala and Jammu and Kashthir.

(ii)There is an external examination by n Board/University and aslo internal assessmont inPunjab,Rajasthan and Bihar.

(iii)There is only interna3. assessment by the
head of the school in Marlhya Pradesh and
West Bengal.

The syllabuses in Madras and Assam clo not
mention anything about the examination.
2. The total marks allotted to general mathematics
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at the examination are:

Marks States

200 Bihar (100 in class X and 100 in class

nand Ja minu. and Kashmir

100 Orissa Gujarat ,MahArashtra ; Andhra

75

Pradesh, Mys ore 1 Kera la 1 We3t Benga 1

Uttar Pradesh and Punjab.

Delhi and Madhia Pradesh

50 Rajasthan

'The distribution of rilarkS for the6xternal

examination and internal assessnent is as given below:
-
,Zxternai Internal T Ota 1
... .,

Punjiab '75- 25 100

Bihar 86 20 166
Ra ja sthan 45

3 . There'it Only one paper at the final examination

in Punjab Delhi ;Ra ja sthan : Bihar (both in class X and in

cla ss XI) ,Madhya Pral esh, Orissa , Gujarat ,Maharashtra 9

Andhra Pradesh and Mysore; .and two in Utar Pradesh and
;, ..

rKerala; :eadh pap6r .being, of 50 marks.- In Jammu and
--Kashmir there are 2 papers of 100 Marks each:,

4.. 11. N.rther brenk-Up of marl.S aS Oiven irithe

folloWing syllabuses is as below:

Punjab Arithmetic

Algehiis

Geometry
.

Assessment

Or is sa: !',.rithmetic

Algebra

Geometry

Mensuration

..20

. 25

30

25

25

30

15



Bihar: (in class X)

,.

Arithmetic ..

Algebra
- .

Plpne pepmetry. SO

plane Trigonometry 15

Assessment . . 20

(irt class XI) Arithmetic 20

Algebra 20

Geometry_ 10.

Triffonometry .20

Assessment,:... 20:

5. The examination is held.at the end....of class IX in

Delhi, class X in Uttar PrOesh, 'Dunjab,,Rajasthan,

Mysore, Kerala, West Bengal,,nd Jai:1w avi,6Kashmir;.class

XI in Madhya Pradesh, Orissa, Gujarat and M,aharashtra, and

class XII in Andhra Pradesh. .In Tiihar there is one paper
..,

at the end of class X and one at the end ,of,class XI..

6. A few states offer some concessions. to students

. for purpose of qualifying at,the examination in general

mathematics.
,0

(i) In Punjab, for a student Who,fails in general

(i.e. elementary) mathematics, a supplementary

exatination is held in August which he must

pabs.
or

.(ii) In Delhitrif ,a, student fails in general

(i .e . elementary) .inath6matics at the

exa.mi.pation'heldlat the'end of class IX,

, he is-promoted to-class:X providerd-he.is
4.

otherwise eligible for promotion, but he has

to appear in general mathematics at the

end of class X. In case he does not

pass even then, he is not promoted to class

n till he passes .



(iii) In West Bengal .a §tUdent 'Who fails in

geneTal (i .e . elementary) mathematics

at th. end of class Y. is allowed

promotion-to class XI but has to take

exmmination again at the next

annual; examination or earlier, according

to hts convenience .

7 . The minimum ,pass mnrks in general mathematics as

found are: i

33% in.
:qUttaT Pandesh,Punjab and Delhi,

30% .in Andhra PradeSh 'aiid*West Bengal

35% in .Mys pre -

2 in Rajasthan, '

:

In Madhya Preesh .a student must obtain at. ,
. -

least 80 marks in..both general. sCiende anti general.
.

mathematics .

Other syllabils.e.s .(7.1.:o; 'tot'. m6rition minimum pas S marks ......,.. . ."...... ,,, .. s

...., ,- ,

,..,... .. . ,.. ..7?:-r." --": :
.,.8....... A.s ..compa,red t.c?.. otrher ..eoie(1'..0 .Compuls ory) sub jects ,

, .: . .. 4.: :..f7: ..
ge'neral mathematics is given equal weightage (100 marks),in Uttar Pradesh 9 . ,Gujarat.,Mysbre",

18. lid West Bengal .
t =The number of such subjects 'ts hatTeVer, the same

:in all these states:7, :..

Core subjects other Marks for
than General Mathematics each

Uttar 11.radeSh :IWO' languages , 100
Gujarat .Ar0 ! :T Iv) languages IS ocial. 100

studies. and.l.genetalMahnrashtra .

s äience .
. .

.".
Mysore ,s nd.'.Ebrala t.46 languages soora., loo

studies:alLd getibial 'Sdience .

West Bengal One langua era fs SO'Cia 1 100
st1141:0§ and 'genera 1 sciencer,

.'r'4
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The weightei6 is not 'the tame as for other

core subjects in PunjabRelhil)lajasthan, Itihar, Mac ihira
Pradesh, Orissa, .71ndhra Pradesh and .Tarimit and Kashmir.

State

Punjab

Dent.'

(1,.

Rajasthan '
-

'Bihar

Orisse ,

;,

s

Andhra Pradesh

Weightage in rnD1rsirCate(In
brackvbs .

wo languages (150,75);socia1

Studies (150) ;general. science (f50);

mpthemstics(75);craftwprk(50)

English(200);Hindi(75);elementary

mathematics (75)

Three languages(o ea Ch).;,gerigral

science(50) ;social studies(50);

elementary mathematics (50)

Twolang.-uages (200 each):16Odial studies
..(100) ;elementary matheMattós(100) '''.
everyday. scienCe (100)

'!*

,

Three languages (10092009100 )'; ,
466.

.mathematics .6.00)sOcial studies(100)
;

general scienoe(100)
Three la'nguages (206 400 )

social studied in:eluding Matheratibs
61:

:(,200,);genera1'science incquding
mathema'tics(200)

Jamu and fianguage(.200 ;mathern'atIce (200) ;

Ka shmir Ilistory and geography(150.)
In Madhya Pradesh there are six core subjects-

three languages $social studieS°I. general scienák
including mathetatits) .and a ,craft ,Marirs are not given
in the syllabus,:.



III.Coriponents of . the Cour6es

The subject a'reas Covered in the general mathematics
courses are:

*(4)Arithmetic,Algobra and'

G e PrIV t ry

ll)Statistics

(iii)Mensuration

(iv'Y Trii6nomet:,-y

Patterns of Organization

k

Pll States

Madhya Pradesh ,Mariras
and Assam.

Madhya Pradesh,Guiarat 9

Maharashtra ,Biher,
Andhra Pradesh,Pssam,
Orissa tWest Bengal,
Punjab and Mysore.

Madras ,Bihar and
Jammu and Kashmir..

all states the syllabuS is organized in ter;i's
of subject. a.reas. The cOntent in each area is arranged classwise
in .Rajasthan, Ma*dra.s 9 A.ndbra Pradesh erala, Assam, West

Bengal and Mysore'. In 'other states, i.e. Uttar Pradesh
Madhya Pradesh, 'Gujarat, MPharashtra Bihar, Punjab and Jammu

and Kashmir, tho total content is given, the split-up being
left to thei.teacher or the author. The syllabuses mention
the topics Under eaoh subjeCt area but do not give any
indication -of the level of difficultY at which each topic*
is expected to be treated Madras , Gujarat Maharashtra
and Kerala .mention. a few sub-topics under each .topic .

IV OBJECTIVES OF 971,ACHING TEE suBsEcT

Not all states explicitly mention the objectives of
teaching the subject . The syllabuses in Uttar Pradesh,
Marlhya Pradesh, Delhi, Punjab, Bihar, Orissa, Maharashtra,
Gujarat, Assam and Jammu And Kashmir do not mention the
objectives clearly. Some statpments are found in the
syllabuses of the followingstates:
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West Bengal
fl

To,revise. the work done in the earlier.classes

and reorient it to the rise of Mathematics in daily life.

Approa ch :

1. The teacher .should define the various terms used

in the course content and show their practical

utility.

2. The teacher should not burden the students v'tith

too many, mathematical details', methods and

problems .

Andhra Pradesh .

To develop skiU.in simple' practical applidations .

Approach:

1.Stress should be .3.aid more, on the method of

treatment than on the matter taught

2 .The problems should. be simple, direct and

related to life .without_inyolving:multiplicity

of processes.

3 .Complicated inverse problems should be avoided .

'llaj.asthan

J.. To help each student to attain. a level of

mathematical competence:which he needs to

deal success fully with pro'Nems of everyday,

life in,home and In business.

.To: provide a richpkground for underStafiding
other subjects. ,where .yequired .

.T.o .enable.,the student to understand, the

basic ,:relationqhips. o,f a_lgebralarithmetic and

geometry.
t.,
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4. To make. Thathematics a meaningful .rather. than a

mech.anical process.
Approa ch :

The examinations should emphasize-naturalldirect

questions pertaining to .everyday life .

Mysore

1. To develop abilities and skills ,in handling
life-Situations involving mathematical
concepts .

2. To improve speed, accuracy and neatness in
.mathemntical work.

3. To develor) in the students the capacity to

.analyse and solve problems..
Approach:

1 . By concrete situations and pupils ' experience .

2By the method of 'leiming bY

3. By providing, adequately rrades drill, suitable
problems and tests .

.

4. By reviews and revisions at suitable stages .

. Throurh easy problems and common situ-a.tniii.
6. By practical work before topic study.
7. By simple problems done at appropriate stages.

Kerala

1 . Knowledge of matheinatieal concepts facts
terms , procedures , .symbols a.nd principles .

2. Ability ,to apply mathema.fical knowl,edge. to
Problems. in the classroqm, in the world outside
and in the study of' the sciences `.

3. Ability to represent verbal statements by
gra phs symbols 9 and dia grams .
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4. Ability to interpret graphical symbolic and

diagrammatic representations. ..
'Ability to analyse a Droblem$ select the relevant
facts, reject the irrelevant ones, solve the
problem applying nrinciples already learnt and
give the .synthetic preof.wherevery necessary..

6. Ability to find out the., principle.s. involved, in the
steps of given proCedures..:

7; Ability to verify resqlts .wherever p.Ossibiee
8'... Capacity for estimation era apnroximation.
9. Habits of PrecisionlacCurpoy spT?ed .and .neatness

.10. Ability to ap°)reciate, the beauty,rhythm and

symmetry of mathematics

:-
. V OBS.ERVATIOM

Even the five states..wbich mention the oblectivos of
teaching mathematic8 do..not. follow:the same pattern,

the 'variety .expending froM a., single statement, as in
West Bengal and Andhra Pradesh', to,, a s . many as ten,
as in Kerala. .The's.ingle statements only lay down

the point of .viewt whOreas in the other cases a
few .Specific.. abilittes 1. ski' ls and habits are
mentioned:. .

2. All these five states lay stress on. the :utility of
mathematics in daily life.

3. The following .purpos.es of teachng .general mathematics
katpear to be most common:

). T 0. develop .under standing ..of those mathema tica

.4 .0. concepts $ fa.ots ,%t arms 9 ,procedates 1 symbOls

relationships and principles which ate needed

to solve everyday problems .
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(ii) To develop ability to solve problems in

life and in other subjects .

(iii)To develop such qualities as

(a) working with speed, piebisionlaccuracy

and neatness

(b) estimation and approximation

(c) checking results .

. .

4. Only the Kerala syllabus speaks of mathematics

as a symbolic language., and the Rajastha.n syllabtis of

the basic unity of arithmetic, algebra and geometry.

5. The general emphasis is on. the practical
. .

applications cif mathematics All these states also suggest

that the teaching should be restricted to iimple, easy and

real 'problems, and , as far as possible, to concrete
situations. Learning 'by dbing "isdtphasized.
.;
6. One significant fact is that no. State Mentions
the development of computational ability as one of the

alms, although it is implicit in some statements. There

is a clear shift in emphasis; for the mastery of*

computational skills as toola is no longer regarded as the

'1

chief function of mathematics tpaching; the understanding

and performance of number oPerations with intelligence

and insight have gained more importance.

VI ARMS IS OF THPJ COMET

Arithmetic

1. Althought in most states the syllabu's is

arranged according to topics, there is a great variation in

the number of topics included. It Varies from eight

'topics (in i'llysore) to 18 (in Delhi). The load in

teems of tevoics in each state is given
.*

. 8.

4



T.40-

below:-

State No.of topics in the syllabus

Mysore -8 .

Rajasthan,Punjab,
Maharashtra,West Bengal

Andhra Pradegl,Bihar 12
Gujarat,Jammu & Kashmir

Uttar Pradeen,,.ssam 13

Kerale,Madras 15

Orissa, Madhya Pradesh 16

Delhi 18

I.

2.. The range of the topics is given below LA

the order of their frequermy:-1

Simple and Compaand Interest

.15ercentage 14
0 4

Profit ,and Loss.

Vu1gi4 and Decimal Fractions

Areas and VolumaP.
! ,

Discount

Ratio and Proportion.*

Squa're-root

Average

12
4.,.

11

et

11

10

Foreitn Pachange 9
"

Banking,Insurance,Credit Bill

Stocks and Shares 8

/Ipproximations 8

Time and 14ork 7

Metric System 7
+1

Partnership 6

Urdtary method 5

Taxes 6

Proportional division 4



Time and Distance, 4

Factors and 'grime Numbers

3

Numerntions 9 Notation
Four rundamental Rules 2

Payment by Instalment 2

Graphs 2

Pra ct ice 2

Calendar 1

..

3 The topic, 1Numeration,notation and four fundamental
rules', is included onlir .in Delhi .and` Jammu and Kashmir

^

syllabuses and 'Calendar' in...the Punjab syllabus only. .

4. 'Practice' is included onlk in Westi engal. anci Delhi .
r . ''

In Delhi, however, this is to be removed in 1966.
5, The Madras syllabus has a few tonics whiell, usp.ally do

!

not fall under the category of those listed, above .
, -

These are 'Mean value errors', leirgles11. 'Statistics' and
l'Enrlarging and reducing plane firures!...

6. The syllabuses do not indicate, the types or problems
or the level of difficulty with regard to thela

topics; it is thus not possible to compare the
scope of each topic in different states

Alg.tbra

States

Andhra Pradesh

Assam

Bihar

Delhi

Gujprat

Kerala

Mahnraehtra

11..

1.

No .of topics in the syllabus
3

11

8



c

44414,..44,4,4,-.7,

Madhya Pradesh

Mysore

Orissa

rPunjab .
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,

6

4

412

6

Rajasthan

Uttar Pradesh

Madras,. 7

" 'West Bengal 12

JamMu and Kashmir 11

2. The range of tonics in the order of their

frequency is as follows:

4

Simple equation and problems with 15
one variable.

Factors 14

Simple equation and problems with
more.than one variable 13

Formulae and t1;eir application 13

FrActions 11

Four.FundaMental rules 10

H.C.F.ec L.C.M. 19

Simple QuF;dwAtic nquation

Ratio.And Pr'p6rtion . 8."

Simple graphs Of 1st degree
1 equations, 5

Directed Diumb.ers,4 5

-qraphs 4

Square-root 4

Indices and Surds. ....... 3Graphic solution of
imultaneous equations of

1st degree
.. 3

Indices) Log. 2

A .P . ) G .P .11 .P . 1

Elimination
1
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Binomial Theorem 1

Involution & Evolution 1

3 . Exceptions are found ii(i) the Delhi Syllabus which

includes 'Involution and Evolution' ; (ii), the Madras

syllabus which includes binomia theorem and indices

and iog, (iii) Jammu & Kashmir which includes A.P.,

G .1 and H .P .Elimination and Indices and log

(Probably because mathematics is not included there

in the list of optionals but it is a compulsory

subject).

Geometry

1'. The. -cOntent in geOMet'iy indicates two broad patterns:

(a) States which divide the course under

: Viporeticals (.1 theorems ) and practical-
(i .e constructions ,ancl demonstrations

.

Or experimental vertfication) and (b)

States whidh emphasize-only the practical,

aspects .

The States under categorv(a) are Bihar, Delhi,

Gujarat Maha ra shtra Kera la Oris s a 5

West Benga.1, Uttar
, Pradesh 'and Jammu 8cKa shmir .

The States under categOrv(b) are Madhya

Pradesh, Assat, Plunjab,Mysore,Andhra and

Rajasthan. The content is arranged

claSswise only in Andhra Pradesh, Delhi,

Kerala Qris sa West Bengal ,Tittar Pradesh

and Jammu and: Kashmir.

The' bontént in Malhya ?radéh, Assam and Punjab

is practically the same expept that Assam does

not mention the constructienIS or experiments,
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which the other two do. The emphasis in these syllabuses

is onipasic-eonceptS,,- point, line, angle, plane, solid

congruency and similarity and on the following.constructions:

bisection of an argle and of a straight line, construction

of an angle eoual to a given angle, drawing perpendiculars

and parallels to a gtven:line, diViding the line in, a given

ratipand eonstruction ottrianles arid quadrilaterals.

3. The Mysore syllabus MentiOnS the'broad topics

only and not the details to be studied Under.each topic,

as given below:

Class. VIII. Quadrilateral's and poiygonsparallelgrams;

rhombus.itrapezium;rectangle and square;

properties of ParaIlelograms;area of

squareelreCtängles and trapezium, scale

Class.IX.

drawing;construction of quadrilaterals,

the interior angles of a regular polygon.

Drawing;perliendia*Lilaiand parallels

using compasses, the circle, an are and

a chord; a cyclic quadrilateral;to draw

circle through three given points:

tc_find the centre'of a criaular are.

Class,X, The theorem-of pythagoraS.and its simple

applidations (no theoretl.cal proof needed)

simple examples 'on heights and distances

by drawing to Scale.

The..rndhra Pradesh syllabus includes:

Class IX. 7xperimental verfication of the

properties of angle's at.'a points, parallel
e .

*straight lines, angles of.a. triangle and

quadrilaterals; drawilv'to'scale.

Class X. The theorem of Pythagoras and its

applications;tonstrUction bf triangles,



: - (
.7.

Verpendiculars ,bisectors, of lines and- ales $arallels
-'tte'ts XI .*COh-trutti.Ori

% .

scale, heights and distances'. Involving angle C:.:1'.'eleiration
an. deDression.
5 . !file Reja-sthenSyliabus inCIudes in claSses IX and X

:the*aloplication :81.> pprsitibhs ECTI* area ot'
reCtaniles, paralielogramS, ;Elie Pythagoras

. . ,

theorem; the' CircumterenCe of a cirelg--,'-ar.ea of
a circle and volume of a cuboid.

6. The gedmetry taught in ell St;ie's is ti-ie plane
. 4

.* geometry of 'Eu.clici. To save repetition and

"lengthy 'St'et'eiii. 'enti.; 'reference is being made
" here toTheorea and 'probleins by the numbers

allOttea. t'd them. Hell and Stevens' School
Geometry; a well-known text'. For ready reference,

- "-agalia list 'is 'Eaven Appenaix.

,(61. The6reticardeomeiT4.'

(i)'-.The''..t.h.eoienis.'inCluded in each syllabus and
the tbtal: niiinber Of theórems to be 'studied in each syllabus
are. given'teloW, the numbers, as has been *mentioned
earlier,9 reTertirig-to those allotted in Hall 8e. Stevens
S chbolGeOinetry (Vide

Skate'

Delhi
.7

..,.
'Theorems included in

the syll.bus,
1 to 7.19,1.012,to18,
21,P,2,24,2618.0,31,32,34,
421-to 451

Total no.
of theorems

28 .

Uttar Pradesh 4-to 7,c510,12,16,18,21,22131
%241",31132,38-to' 46148140, '54 to F.3

Bihar

.

Gujarat&
Maharashtra

4 to 7,1311446,1879,21,22.29,
31002;34;38 to 46,50 tO 55,60 62 6 773 66/1

516,12,16,21,24,26,271,31,32,
.

35

18



Orissa

West Bengal

Madras.

Jammu 8c Kashmir

Assam

746-

1 to 17,20,21,22,23.4o26; 42
28 to 32,34,35, 28 to 40 (six without

formal
proof)

209.21,22,24,25,26,29.032,
3408 to, 48.

1 to 6,13 to 17,20 30,51
to 53,57,58.

1

1. to 7,8,911 to18,21,22,
24,2127,20,30,31,341q8 to
46, 48 to 58,60,61,62,67,72,

.1to813,14,16,17,1811,22,

.25,20,3104,38to4106,47,4R.

1 to 3,8,13 .t.(5.16.122,

22

18(15 without
formal
proof)

25(17 withot
formal
proof)

9(a11 without
formal
proof)

(ii) It appears from the above tha,t three

theorems, nos .16,21 and 29, are included in ten States;

six, nos .5,6,16,31,34 and 40 in nine States, five; nos .

22,32,38,30 and 41, in. eight States; seven, nos .4,13,14

17,18,26,46 and 48 in seven States; and 11, nos .1,2,3,7,12,

24,42 to 45 and. 47, in six States . Moreover, in Orissa,

Madrasr, werala :and Assam the formal proof of theorems

is not recommended whereas other Rtates do not clearly

mention *this .

.(b) PrqCtical Geometry

(i) The syllabuses for Rajasthan and ,/tssam do not

mention specifically any problems or constructions .

(ii) The problems or constructions given in

others are allotted the corresponding. seiial number in
.6.

Hall & Stevens School Geomey(vide ippendix)

State tio .of. Problems Tdtal Additions
No.

Andhra Pradesh 1 to 4,618 to 11 9 Construction of
quadrilaterals and
trapeziums
construction of
triangles given two
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..Pthar.. 1 to 7,14415,,
17 18, 35 to. 38-
&

. .

Delhi . 1t6256 ,g

". "

Kerala 1727374777
n 7127147157
18722.7237257
26730737

Madhya:,.Prädesh 1 to 6

,.

Orissa, *. .-1 .to 7716 to'187
22

Punjab to-67819737

Uttar Pradesh i to 7,14,15,
.18 22 23.30,'e

. .

West Bengal 1 to 13,18,22 to -

26,30,31,32,35,36,37

(iii). Problem nos . 1,2,0,4,5,6 are most common

,.

angles and one side, and
the experimental verification
of properties of(i)
angles at a point(ii)
payallel straight lines and
(i.ii)angles of triangles
and qUadrilaterals .

16 ' pinilple cases of construction
Of triangles and
quadrilaterals and
geometrical interpretation
of ratio and Proportion.

Construction of triangles
and circles .

. :

15 Construction of simple
cases of triangles .8,nd
the idea of similar figures

16

:d.

q

Construction of triangles,
quadtilateralS, circles,
trapeziums ;cobver°sion of a
rectilinear figure inib
anothe'r of equal ,area;
formulae of area- for
ca,rt6in' fithres

Simn1e cases of cons-
truction.af ttiangles
qu6arilstealsrcircIeS
.and designs witIlr'
vometrical figures-

.

Construction of triiarl.gles,
..squares ,paral1elogy4ins,,
quadrilaterals ;i4educt1ón
into figures 001
area ;bisection or:,
tris ecti on of triangles
ahd qtadrilaterals .

bonstrUction of triangles
and quadrilaterals..'

13 Simple caseS 'Of construction
of triangles quadrilatera ls
and girclas .

r.

and are prescribed in more than 10 States .



-48-

(iv) Elementary constrUCtions, like bisection of

straight lines, arcs and anglesl.drawing perpendiculars to

a line, making an angle equal to a given angle, finding

centre of a circular are, are common.p all syllabuses.
. . .

(v) Construction of quadrilaterals and other four-_ .

sided figures are prescribed.in nine States; construction of

tangents to circles in six States; construction on

inscribing or 'circumscribing circles in or.about rectilinear

figures and on division of a straight line in a given ratio

in five States; and construction, of finding a fourth,

third and mean proportional to a given number of straight

lines, in only one State..

D. Statist

1. StatiStics is taught only in five.States41adras,

Mysore, Madhya Pradesh,est, Bengal and Issam.

The prescribed content is .the, same in Madras, Madhya

Pradesh, West Bengal' and 4ssam, and consists of:

Frequency tables ;averages : mean, median and mode;

deviation from the mean;graphical Tepresentations-

pictorialllinelbar lcirc37e anA curve line graphs;
interpletation of graphs .

.

.2. They all emphasize that sta:tistical. data should. . .

be collected by the pupils themselves..

3. "'"Statistics is taught in"class XT in Madras and

Assa* aneJn lass X in Vest Bengai. The Madhvd..Pradesh

syllabus does not nie-ntion the. 'class 'in vihich it should

be '(mught .

4. In Idysore,. the following content is included for
:

class X: Statistical cla.ssification and tabulation;
reipresenting statistical data in Column graph, sector

graphs. and line 'gr'aiphs ;finding" the' avéi.a'ge ;elementary



treatment rälating to the School ri.d local community

data.

.1.4.1..ELE211.922IMY

1. Only three States--'Bihar, Madras and.Jammu

and Kashmir - inClude trigonotetry in the

general mathematics syllabus.

2. In. Bihat*, trigonometry'is-taught in both

classeS X and. XI, and. in Madras only. n class XI.

3. The following syllabus is presoribed:

Bihar .

Class X.'Sexagesimal measure'of an angle..

Quadrants, positive and negative angles'. .Angles
.

greater than four right angles.

--Ttigotombtrichl ratios. Trigonometrica ratiop

of an angle' reimin constant s.a .16ng.as the magnitude

öfthe angle is'bonstant Formula involving trigono-

metribal ratios ahd easy identities based thereon.

Graphical determination of* trigonometrical

ratios' of' any angle, Tiositive or negative. To.express

all trigonometrical ratios in.terms of one trigonomstrical

ratio, and its applications.

Trigonometrical ratios cf domplementary

and supplementary angles. Trigonometrical ratios.of

ID? 45°000mo
r

020° l359,100 *and 1800to 1;c determined

geometrically and their ratios.

Radian measure of an angle. A radian is a

constant angle. Value of a radian in sexagesimal moasurr..

In any triangle,

(i)
cos CSinA Sin, B Sin. C

Students will bo allowed to Use the usual
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mathematica 1 instruments .

Class XI. Angles of any magnitude;easy conditioml
indentities ;solution of triangles; easy "Problems on

.4,

heights and distances;graphs of six Xlcos Xlcosec X7
s ece X ten and cot X.
MADRAS

Definition of sine, cosine and tangent of an
!.

acute angle, Trigonometrical ratios for 001300145o7601?oo.
JAMMU' & KASHMIR

Measurement of angles, Trigonometrical.r!rtios
simple relations connecting the easy applications to.
problems involving trigonometrical ratios of 30

9
45 and

,.

60* degrees 6

F. Mensuration
.

1

,<10

1. The content in mensuration is provided separately,

! in Assam,' Andhra Pradesh, Bihar, Madhya Pradesh,
Mysore., Madras , Orissa and. West Bengaland

.

included under arithmtic in Gujarat,
Maharastra, Uttar Pradesh and Kerala, and
under geometry in Punjab.

I.

the topics common in all States., with a slight
variation in the specific details, are th.e,
iollowingi-.

PeriMeter and area of triangles, quadrilaterals,

7

Surface aiea and volume of cuboids: cu,bes

cylinders, cones and sphezref.3
; j I

The following are important additions ,to the
""Ibove topics i

:0 I

641,

- Surface area and volume o P7ramir1s(1rt Kerala
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and Mysore).

-Geometry of sphere leading to definition of longitudel,

latitude and map projection (in P,ssam, Madhya Pradesh

Madras and West Bengal).

-Use of Mariner's compass in knowing the direction

(in Assnm, Madhya Pradesh and Madras).

3. Other informPtion given in the syllabuses is:

(i) In Assam,mensuration is gtven one period per

week and starts in class X.

(ii)in,Andhra.Pradeshlmensuration is taught in each__ ."
of the classes.VC'to XII. Only the application

of..formulne for surface.area and Volum is required: :

(iii)In Bihar, mensuration is taught in clas'XI and

only the application of formulae is required. CV'

(tv) In:Mysore, mensuration is taught in clasT.Tql.
IX and X .

(v) In Kerala, mensuration is taught in clagso6 X'

and XI.

(vi) In Uttar Pradesh, mensuration is to be offered by

those students only who do not offer commerce as

one of their subjects.

G. Demonstrations, Experiments and 'ractical'Act4.vitieS

1. In most syllabuses practical wrk is restricted to

.geomtrical ,constructiors and problems.' Only four

States mention other practical work.

MOHYA PRAlYnSH

Constructions.and problems in geomery-

Expiation of models of geometrical figures.

- Explanation of specimen cheques, draft bills

foreign currencies, etc.
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- Geometry of the sphere.
,

- Uses of the Mariner s compass .

-% Measurement of .'hreas of rectangular figures and

triangles e'ircumference and area of a circle.
Vest Bengal

Explantion of specimen .cheques ;drafts ;bills and

foreign currencies .

Determination of weights, heights and ages of pupils
and their graphicaf rebresentation .

- Explanation of Models of geometrical figures .

- Measurement of areas of rectangular figure ancl
. .

triangles ;circumfererice and area of circle
.,Geometiy of the sphere.
GUJARAT 4 4

-Measuring an angle 'in a horizontal. plane . .

-Measuring an*rarigle in a vertical plane.
-4ocation of an ol;SeCt 'inside a field from its

distances from añf two corners of the field
-Location of an object by knowing its bearing...

from two spots in the

-Drawing the sketch of rectilinear field by the
Methods:

(a) taking the bearings and distances of the
different corners' from a fixed point .inside.the
field

(b) MeasrUing the distances of different corners
from the two ends of a given side

(c) taking the bearings of each of the different
corners from the two ends of a given side.

(a) fixing the different points by taking,a base line
inside 'the field

(e) measuri'ng the lengths of sides and the turnings



at each corner running round the boundary.'

(f) measuring the off7sets from.a fixed base. Aria:-

and calmlnting the area of ,the field

- Sketching the course of a journey undertaken..py :noting

the turnings awl. distances at certain. stages:.

- Measuring the width of a river which.cannot. be crossed .

- Yeasaring the height of a flag staff .

- Enlarging or reducing a Fiven figure .in a certain 'ratio

on the basis of similayity of triangles .

KER , I A

- Examining attractive graphs., chart s., etc .9 usita lly

seen in propagandn sheets of. the five year. tilans ;-

pictorial representations in atlases, a dvertiSeMents

etc., and..interpreting them.

-Drawing feometri cal.. representations (drawings '

card-board m9dels etc .). of qrlgebraic identitfes .

! g

-Examining pictures in plall.ng cards copies of the

same photographs .

g

-Examining diagrams and cut-out models of .different

geometrical shape5 .

-Examining objects of different shapes as found in

nature;constructing models, especially models of

hallow pyramids and cones .

-Participating activities of cooperatives in school;

reading and interpreting advertisements on shares

usually found in newspaDers

-Drawing nnd colouring beautiful patterns .

2 . Most activities suggested relate to(i) work.in

geometry-examination of models ;study of natuidl

objects patt erns and Tpheres ; and. drawing feoirletrical

representations,(ii)drawing of statistical graphs

and their interpretation and(ii' Japplications of
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mathematics to business.
H . Su es-'...EgEislastalaatuthois

. "

Only five Ptates - Andhra Pradesh, Mysore,
;'Kerala; West BehgaI'and Madras- give some suggestions to

teachers"or ailthors . I West Bengal the*suggestions are
comMon to all subtlects.

ANDHRA PRADESH

(1) 'Stress should* be lai'd*more on th method of
treatMent than on the matter. taught .

IA) The' problems 'shouid be simple, direct.. and
* *

related to life with'dut involving multiplicity
cif prodesses .

(lii)Complicated' inverse pi:oblems' sheuld be
avoided, and attention shoulA be paid to
I* t 04

the development of: skill in sii4e practical
0*

applications 0,

MYSORE

A. The approach to the subject should be:

B.

(1) By cOncrete situations and pupils I experiences
(ii ) By the metiiod of 1 Learning by aoing

:

(iii)- By pioviding graded c;11.1.11,suitable problems
and tests adequately

(iv) By reviews and .revisions at suitable stages
(v) Through easy problems ard common situations
(vi) 'By practicd1 work before tooic studrvgenerally,

and

(vii) By simple problems done at apmppriate stages*
Learning should not be confined to the

textbooks but suitably enlarged by utilizing the variety
of situations that arise from time to time, such as in
educational activities connected with crafts, garden work
excursions games etc .
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C . Adequate use of teaching aids and materials should be

made

KERLL,

The matheMatict classroom should..become. a laboratory

where children count, compute, measure, construct a model..

These learning experiences should form an integral part

of the school work. Activities and some of the practical

exercises may be organized in groups., taking care to

provide tasks suitable toi children of diverse abilities
,

Every child should -feel: that he can make a contribution

ib the work of the class .

The teacher should take up the various stages of a.

topic one by one' and make Sure that thildr'eft have mastered

a stage before bassIng on: the' next .. A diagnostic test

at the end of the topre wfll be useful to locate the

difficulties of pupils and 'teo take measures to

remedy them.

'To 'be Interesting -to 'children, prthematical

principles should 'be introduced throligh practical situations

P nd problems should be' realistic and:relevant to the

needs of.children. Correlation with 'other subjects of

the curriculum, whenever thst -is nossible in a natural

way, can also be used' as a Means of creating interest .

V

Every attempt should:be made to enable pupils to
_ .

deriVe ruleS and principles inductively from concrete

experiences .

Problems should be carefUlly graded in. difficillty

and should vary from easy, through medium to difficult

ones, so as tO suit the requirements of children of

varying abilities
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The problems shoull, byand large, be numPrically

simple, so that children may not be discoUraged.by mistakes

in calculation and develop an.aversion for the .subject.

The problem should call for only straightp-forward

applications of principles learnt.

Pupils should be familnrizel with the process of

analysing problems.

Pupils should be instructed in the methods of

verification and trained to chc)ck results.after working

out a problem.

For ready use in daily life'yhatever mathematical
+

principles and skills are learnt should be mastered

thoroughly. Tests of speed and accuracy should be

frequently administered. A few minutes may be deVoted every

day formental arithmetic.
:

MADRAS --

The 6ugestions for teachers and textbook writers apply
- .

chiefly to the arithmetic portion of the syllabuses for the.
.-.

respective forms. Suggestion 5, applies to all parts of the

syllabus.

1. Problemi should be realistic, releVant to .

daily life, school activities,Craft and other.

sUbjects stUdied in school: They should

Indiude making accounts, using real price lists,
,

railway time-tables, etc.

2. The textbooks should provide for'sftch.prbblems

as far as possible and practicable. The teacher

should rupplement these by prftlems specially
. 4

suitable to the locality and related to the crafts'

common in the country.
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3. Complicated inverse problems should be Avoided.

The pupils sliould .reach a high' feVel ot proficiency

in straight . forward, application of the rules and
:

proCesses lqa.rnt .
. .

4. The answers to problems need riot always be exact

t
numbers.. Pupils.: should be g:iven opportunities

to use their judgement to give answers' to a

reasonabl&Aegree'.ofyaccUra 'Of

5 Froth time to time puiAls *shot.ld be tested for speed

and accuracy in the fundamental skills and should.

keep a record. of their own berformance. Textbooks
-

should indicate su-ch tests and also proYide exerci.es ,

for oral and mental vork:
.- ., . .

6 . . Practical work should gro* out of sehool activities .,-. --

n' ..

as far as Dossible and should forth-an integral part

of the teaching of each topic. Most of the practical -

work may*.be done in groups. Ttbooks must give.
. -f."

SUggestions :about how t4z). do the'rfiraCtical work and h9w

.4 *

to perform the . calculations and 'write down the

results to a reasonable degree of accuracy.
.

7. There should be cor-relation 'Wherever possible with
social studies and with general science. Alternative

problems may be airen for: pupils taking the Efferent

diversified courses where this would be useful in

the higher forms

8. Topics need not necessarily'be taken up in the

order..given in thecsyllabus, short methods should

not be treatad as a separate topic, but they may be. ,

taught incidentally.
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9, In the proofs of geometrical theorems, pupils ray

be encouraged to employ alp7ebraic manipulation, where

possible.

Note: Metric units should be also used in problems in

view of tbe introduction of metric units in the country.

WEST BENGAL

In teaching a subjest,,undue emphasis must not be

laid on details. The broad principles and fundamentals

on which the subject is based should be emphasined.

flIt is more important to awaken curiosity in the

child's mind an& teach him the methods and techniques

of acquiring knowledge t',an to burden his mind with

miscellaneous information."(Mudaliar Commission).

MAHARASIVRA

It is suggested that examples on topics in

arithmetic (i.e. Profit & loss, discount, exchange,

stock& share, etc.) should.as far as possible be

correlated to the items gtven below:

1. Town and city taxes and Municipal budggt.

2. Local fund cess and District/Local Board

budget.

Main heads of income and expenditure of
State budget.

Income tax.

Cost of inland and foreign telegrams and cables,
mongy orders and parcels by post, railway,
steamer and air.

Insurance-life, fire And marine.

No syllabus gives any specific suggestions on

particular topics prescribed for study. The

suggestions made are general in nature, and



soeaking, are:

(a) The teaching should be meaningful and

related to real-life situatiens .

(b) The child should be led to discover ,

mathematical concepts and 'orocesses

(c) The child should be able to apply mathematics

in solving common problems of life.
(d) Mechancial drill work should be .avoided .

As tar as possible,j work should be restricted
to simple and direct problems .

.

(e) In arithmetic, topics which .are socially
. ,

important should get .greater. emphasis
These suggestion are in conformity with the

.

Ortt ok view eXpressed in the objectiyes.as .given in
some syllabuses ,

1 .EqUipment
t

D

The list of instruments to be used in the
study of the subject is. given only in. two States', Kerala

and Madras . The details given are as under:-. .

Kerala
.

1. S et of mathematical instruments
for blackboard use

2. Roll up graph board(V%-squares)

3. Roll-up graph board(1"-squareS)

4. 2P-metre chain, cross stifflarrows
oth et pole fla g staffs ts cales

and bits, .

5. Drawing lloards

6. Clinometer.

.7. Sextant

2 sets .

3

3

2 complete
dets

1 citizen

3

1
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8. Models of regular solids which

are diss ectable

MADRAS A

I

2 s et s

,..
1 .Mea suring tape marked.. in feet nnd

inches .(100 feet if possible)»
2.Surveryor1s chain,' a set of arrows and tailor's

measuring tape.
3 . Capa city mea sures

4. Letter balance and weights
5. Market balance and weights
6. Clocks .

7. Watch showing s3con(ls, preferably a *8e6p watch,
s econds pendulum e

8.Wall calendars showing English and corresponding
Indian almanac datos

9..ieveral wooden strips or tapes marked in feet and
inches to fix to the wall for measuring pupils heights .

. .

10.Cardbonrd.end plywood 'inch squares
A

"
set of geometrical models-cube,cuboid,cylinder,

cone phere Isquare pyramid Itriangular and
hexagonal prism.

12. Metal straight edge.
13. Transparent squared paper (inch squares)
14. Transparent squared paper(centimetre squares)
15. A pair of compasses and dividers, protractor,

yard rule, metre rule, set-square-for blackboard use .
16. Plumb line and a simple clinometer..
17. Spirit level and mason's level.
18. Cross staff.
19. Squared blackboard for graphs
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r. Boni0

1 .Andhra Pradesh As sam ,De lhi ,Gujarat ,Maharashtra

Mys ore and Orissa do not suggest any boos. .

2 .T he following States give 'a list of recommended

books :

States Number of books

Bihar cif

Jammu. 8c Kashmir 2
.Madhya Pradesh 2

Ra j a stha n 8

Ut.tar Prad esh . 38
.

3 The following States list reference books :
Staes iiiinber of books
Madras 16

..t 4Viret Perigal , 15'

'

41

4

vs '

:

Kera 4.a lists 83 ,bookr ZComfn'oii 'to both general and
.

composite mathematics
.

.044 4.

41,

4..
'..04*!'"e ep

f
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APPENDIX



List of theorems and problems as given in .1.A.1 school Geometry
Parts 1-V by H .S Hal1, 1;4 .A .1 and .H .st evens M .A .1
Macmillan snd Co .Limited 11(161..

1111111111111A

LIM AND ANGLFZ

THEOREM 1 .(u.c .1 .13) The adjacent. angles which one

straight line makes with another strair..ht line

on one side of tt are together equal to two right

angles.

COR .1 If two .straight lines cut one another,, the

four, angles so forme,d are together equal to four

right angles .

. When any- number of setraight lines -meet

at a .p.oint the sum. of the consecutive anglPs

so formed is equal. t o four right angles .

COR .3 (1) Supplements of the same angle are

equal. s(ii) Complements 12f the same angle are

equal .

THEnR:01 2...(74c .1 al) If, at a point in a straight line

two other straight lines on opposite sicIPs of

it make the adjacent angles together eclual to

two right angles then these straight lines are

in one and the same straight 1.ine .

THEOREM '4.(3-ilea .15) If two straights .lines cut each othror

the vertical1y opposite angles are equa I.

TRIANGLES

THEORTY 4.(Euc «1 .4) If two triangles Imre two sides of the

one equal to two sides of tho. other, mai to each .

and the angles include by those sides equal, then

the. triangles are equal in all respects .

THEM* 5.(Euc .1.5) The angles at the bnse of an isosceles

triangle are. equal.
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COR.1 . If the equal sides of an isosceles

trisngle are Droduced, the ixtdrior angles at

the base nra equal.

COR.2. If a trianglc is equilateral, it is

also evianplar..

THEORSY 6. (Euc .1 .6) If two angles of a triangle aie

equal to one another, then the sides whiati

are opposite to the equal angles are equal

to one another..

THEORSM 7. (Euc.1.8) If two triangles have the three

sides of the one equal to the three sides

of the other, each to each, they are equal

in all respects.

THEORM 8 . (Rua .16) If, one side of a triangle is

produced, then the exterior angle is

greater than either of the interior opposite

angles .

COR .1. Any two angles of a triangle are

togdhor less than two right angles.

CDR.2. .Every triangle must have at

least two acute angles.

COR.3. Only one perpendicular can be

drawn to a straight line from a gtven

point outside it.

'11MOREM 9. . (Euc.1.18) If one si.de of a triangle is

greater than anothort then the angle

opposite to the greater side is greater

than the angle opposite to the less.

THnOREM 10. (1iuc.1.19) If one angle of a triangle'is

greater than another, then the side

opposite to tho greater angle lbs greater

than the side opposite to tho less .

TITTIOREM 11. (Eua.1 .20) Any two sides of a triangle are



4 THEOREM 12.

PARALLEth

THEORENI.1 .

,
iv

THEORill 121.

.
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together greater than the thircl side .

Of all straight lines from a given point

to a given straight:line the perpendicular

is the leabt`.

COR 1. If. OC -is 'the shortest straight line

from .0 to the 'straight .line AB, then OC

is perDendicular to 'AB:-

COR-2. TWo obliques OP,09 which cut AB

at: equal distances from C the foot of the

perpendicular,5 ..are

COR.3 . Of two obliques 0Q,,ORlif OR cuts

AB at the greater ,distance from. C the

foot of the perpendicular, then OR is greater

than-00,4.

(EUc.1 .27 and 28) If a- straight line cuts

two 'other straight lihes so as to make

(i) alternat.e Pngles eqUal, or (ii)an

exterior angle equal to the interior

opposite angle. nil the same side i)lb the

cut,tilig line, or(lii)th interior angles

on the*. same side ,equal -to two right

angles ; then In. each case the two straight

lines are parallel

(Euc .l 29) If a stra ight line cuts tWo*

para llel Plines , it makes (i) the alternate

angles equal- to, one.another;(ii)the

exterior angle equal to the interior opposit.;

angle. on -the same side of the cutting line

(iii) the two interior 'angles on the same

side tose-ther,.equal to tWo right angles .
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THEORal 15. (Euc.l.30) Straight lines which are parallel
to the Same str6ight line are parallel to
one. another. .

THEOREM 16. (Euc .1 .32) The three anles of s triangle are
torzether equal to two right angles .

COR.1 All the interior angles of any
rectilineal figure, together with four right
angles-as the figure has sirles.
COR.2 If the sides of a rectilineal figure,
Which has .nd re entrant angle, are

prodUC.ed in oi-der, then all the exterior
...angles -so feirmed are together equal to four

. . right .angles.
THEOREM 17. (Euc.1 .26) If two triangles have two angles

of one equal to two angles of the othery:-:-.--.

each to. each, and. anyrside of the first
'equal to *the corresponding side of the
other, the -triángles are equal in allci4

respects.
ON Tag IDE1IPICAL EQTTALITY OF' TRIAN'GLES'

THEOREM ,18.. .TWo,riht-anglea triangles which have their
hyPätenuses equl, and one side of one
equal to bne-sideS of 'the other, are equal
in all:respects .

THEOREM '19 . (Euc a .24) If two triangles have tWo s ides
of the 'one .equal ter t0 sides of the
otherf eadii" t.ci "ea ch, frat the angle included
by thd ,two ides of 'one'greater than the
angle included' by 'the Corresponding sides

,-`of the other; then the 'base of that which
'has the great df'angle*Yist'greater than the
base of the other.
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Parallelograms

"IHEOREM 20(Euc .1.33) The straight lines which join the

extremities of two equal and parallel straight

lines toWards the same parts are themselves equal

'and Para 11.0.1.

THBORM 21 .(Euc .1 .34): The ppposite sides and angles of a
7

parallelogram are equal to Pne another, and

each diagonal bisects the parallelogram..

COR.1. If one angle of a parallelogram is 'a

right 'angle, all its angles are right angles .

COR .2. All the sides of a square are equal; and

all its angles are right angles .

,-

COR.S. The di a gonals of a parallelogram
,

bisect one another.

THEOREM 22. If there are three or more parallel straight

lines, and the intercepts made by them on any

transv6i.sal are equal, then the corresponding

intercepts on any other transVersal are'also.
4A

equal.

COR'. In a tliAgl6 ABC, if a se.Cof line PP,Qq,

Rr Idiain parallel tO ihe base divide one

side AB into equal parts, they also divide the

other side AC into equal 'parts .

AREAS

THEOREM 23 . AREA OP A RECTANGLE
.1.

THEOREM 24 . (Euà .35)Parnllelgrames on the sarie base and

between the same parallels are erval in area

Area of a Pra elo gra m

THEpREM 2 AREA OP A TRIANGLE

r
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TIMM 26. (Euc .I .37) Triangles on the same base and

between same parallels Chencel of th

altitude are eaual in area .

THEOREM 27... (Duc .1.39) If two triangles are eaual in area,

and Stand on-the same base and on the same

side of it, they are between the same parallels .

THEORM 28. AREA OF (i) A TRAPEZIUM .

(ii) AWY QUADRILATERAL -

Area of' any Re.Ctin.el
1. "

THEOREM 29 . (File :± .47 .T.5YrHAGCCRAS fS THEGRiM) In a
,

rightangled triangle .the square described on

the-hypOtenuse J.S* equal tO rthe .stpn of the

sluarei described on the other two sides .

eorem.

THEOREM 30.(Euc .48) If the square dpscribed ,on one side

of a triangle is eqUal to:the sum of the ..
:.scluares described' oh the other-two sides $ then

. .

..the ingle contained by these two. sides is

-right angle.

THEOREM 31. (Euc .111.3) If a straight line drawn from the

centre of a circle bisects a chord; which does

*not pass through the centre, it cuts the dhord

at -iight angles ."

Conwersely, if it cuts ihe chord at right

angles, it bisects it .

COR.I. The straight line which-bisvets a chord

at right angles passes through 'the ,centre .

COR.2. A straight line cannot meet a cirCle at

more than two points .

COR .3 . A chord of an circle lies wholly within

it .



THEOREM 32. One circle, and only one,. can pass through.

any three points not in the same straight line .

COL.1 , The size and position *CAI a circle

are fully determined *if it Is 'known to pass

through three given poinis .

COR.2; Two circles cannot cut one ahother

in more thn two points withoUt cOinciding

entirely.

THEOREM 33 . (Euc .9) If from a point within.,...a.4.eirc1e

more than two ual°straightThi ican .be

drawn to the circumference,- thkt point is the

centre of`the circle.

THEOREM 34 . (Euc .14) Equal* chords of a circle aré

equidistant from-the centre.

Comers 'sly, chords which' are equidistant

from the centre are equal.
4)-

(Euc .III .15) Of any two chords o a circle,THEOREM 35 .

THEOAEM 36.

4 ,

that which is nearer to the *Centre is

greater than one more remote .

bOnweieely, the greater of two chords is

nearer-to the centre than

.The greatest chord in

diameter..

(tua..III .7) If from any int.ernal point, not

the c6ntre; straight lines are drawn t.o.:the

circumference of a circle, then the

greatest is that which passes through the

centre, and the least 'is *the remaining pert

ofthat diateter. And.of any other two

such lines the greater is that which

subtends the greater angle st the centre.

the 1ess.

a circle is a

:'"

""

..3
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THEORM 37. (Ew .III.8) If from any external point
straight lines are drawn'to the ciretimference
of a circle, the greatest is that which
passes 'through the centre, and the least is
that which when produced passes through the
centre. And of any other two such lines, the
greater is that which subtends the greater
angle at the centre.

ADJAIN.11....gmoz
THEOREM 38. (Euc.III20) The angle at the centre of a circle

is double of an angle at the circumference
standing on the same are'.

THEOREM 39. (Euc.III .21) Angles in the same segment of a

THEOREM 40..

THE6REMP41.

circle are equal.
Converse of Theorem 39. Equal angles standing
on the same base, and on the same side of itr
have their vertices on an-arc of a circle of
which the given base is the chord.
(Ettc .III .22) The opposite angles of any
quadrilateral inscribed in a circle are
together equal to two right angles .
CONVEMSE OF THEOREM 40. IF a pair of
opposite angles of a quadrilateral are
supplementary, its vertices are cOncylic .

.31) The angle in a semi-circle is
a 'right angle.
COR The angle in a segment greater than a
semicircle is acute; and the angle in a

'segment less than a semi-circle is obtuse
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TIMM 42. (Buo.III-46) In wittal Alleles, arcs which

subtend equal angles, either at the centres

or at the circumferences.; are equal.

COR. In equal circles'sectors which have

equal angles.are

THEOREM 43. (Euc.III 27) In eaual eirdles angles,

either at the centres.or at the circumferences,

ihich stand on eqUal ai'ds'are equal.

THEOREM 44i (Eac:III 28) In equal circles, arcs which are

cut-off by (squal dhords are equal, the major

are equal to the majbr arc, and the minor

THEOREM 45.

Tangency

to the minor.

(Euc.Iii.:29) In equal'cireles Chords,which:

..

'cut off equal arcs are equal:

THEOREM 46. ..The'tangent.at.Tay point of a circle'is

.perpendicUlar to the radiuM drawn to the

point of contact. r1OR.I. One and only ohe

tangent can be drwn to a circle at a

given point on the circum'kerence.

COR .2. The perpendicular to a tangent at

. its point of contact.passes through the

centre.

COR.S. The radium.drawn perpendicular to the

tangent passes through.the point of cbntact.

THEOREM 47. Two tangents can be drawn to a 6ircle from

an external point.

COR. The two tangents to a circle from an

external point are equal and subtend eqmal

angles at the centre.
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THEOREM 48. If two circles touch one another, the centres

and the T)oint of contact are in one straight

COR.' 1 If tw, circled

distance

sum- of' their radii

CUR .2. If two circles

distance bet*Ween. their

touch externally the
centres 'is equal to the

touch .internally, the

centres is equal to the

differenee "of their radii.
.:0.

THEOREM 4c). (Eac.III .32) The .ingles made by a .tangent to
.circle witha ch-ord drawn from the point of
cpntact are re'spCctively equal to the angles
in.thealternate segnients of the circle.

eom t ea E val nts o Some ..lébraical Fo 1

THEOREM SO.. ..(Eac ;II .1). If of two straight...lines one is

divided into ariy.ntiniber of parts, the recaii.61"6-.
00 11.MOMO

contained by the two lines is equal to the sum-
.,

of..the rectangles contained by the imdivided

, line an6 ,the. .seireral parts' Of the divided line .

COROLLARIES .(313.c .11,2 and 3)

THEOREM 51 (Bac .II,4) If a straight line 'is div,ided

internally at *ahy point, the 'square .on the given

line is equal to the sum of the squares on the

wo aegments 'together with twice the, rectangle

contaiped by the segments.

TITEOREM 52. (Eac Ilia) If a straight line is divided
externally at any point, thesquare on.the
given.line is equal two the sum pf the

squares on the two segments dimtnished by

twice the rectangle contained by the segments
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53. THTP,OREM

THEGRI.TIM 53. 9 nfid 6) The difference of the

squares on tWo straight lines is equal to

the iiectangle contined.by their sum and

difference.

COR. If a straight line is bisected, and

also divided (internally or externally) into

two unequal segments, the rectangle contained

by these segments is equal to the difference

of the squares on half the line and on the

'line between the points of section.

TIROREM 54. (tac.II.l2) In an obtuse-angled triangle, the

square on the side subtending the obtuse anglo

is equal to the sum of'the squares on the sides

containing the obtuse angle together with twice

the rectangle contained by .one of those-sides

and the projection of the other side upon it.

THEOREM 55 . (Buc.II.1S) In avery triangle the square on

the side subtending an acute angle is equal

to the sum or, the squares on the sides contnining
II

that angle'diminished by tWice the rectangle

Contained by one of those sides and the

projection Of 'the oihe.i.v side upon it.

MOUE 56. In any: trinngle the sum of the squares on two
1

sides is equal to twice the square on half the

third 'side together with twice the square on

the median which bisects the third side.

RECNTANGLES IN CONNECTION WTTH CIRCLMS

TBIDREM 57. (Euc.IIIM) If two chords of circle cut at a

point within it, the rectangles contained by

their segMents are equal.
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THEOREM 58 . aluc .III .36) If two chords of a circle4 :
When pi;oced 4'. cut A- a 'point out s i-de it I.

the i.eCtangles cotintined by their segments
a're eqUal'. "And reáiangle is equal to
the square on the tahgeni from the point of

intersection.
ITtOR.F.V 51. 'Mite JII.7 5 'If frthil a fioint outside a circle

two straight lines are dia'wn, one of which

cuts the circle', *and the other ments it ;
. 0% . . . .

and if the recta'ncle contained by the
whole line which cuts the *circle and the
pd-rt oi it o4sid 'the circle is eqUa.1.-
*to' the -squa.re on the line Which meets the

circle, fhen the iine whicii meets the circll

IS A tani3ent t6'
BLOPORTIONAL DIVISIO'W OF ''STRAIVY nivt"

. 'THEOREM 60. (Eac :VI 2). A itraight line drawn parallel to

. THEOREM '61 .

O'ne of a triangle outs the other two

thoSe- sidb'S piOduced

hiia A)7..tith vertical angle

of a...triangle 'is bis C'et -66. internally

or*- eiternally, the '-bi;"ector divides the

base internally or ekiernally itto

segm6n1s whiCh Mire 'ehe'ame ratio as tho

oth6r sideis of the-triancle.
Converseliq if the baseis dtvided

%

internally, or externally into. *Setmenti.
r

proportional to the 'other side of the

'triangles tile iin:e joi'ning tho point of

ection 'to the veitCx biscots the vertical
an;le internally or externally.
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Triangles

(Euc.VI.4) If two triangles are equiangular

to one another, their borresponding sides

are proportional.

THEOREM 63. (Euc:VI.5) If two ft.iangles have their sides

proportional when taken to order, the

triangles are equiangular to one another,

and those angles are equal which nre opposite

to corresnonding sides. t
THEOREM 64. (Euc:VI.7) If two triangles have one angle of

. the one equal to one angle of the other, and

the sides about the equal angles proportionals,

the triangles are similar.

THEOREM' 65. (Euc.VI.7) If two triangles have one angle or

the one equal to one angle of the other, and

the sides pbout another angle in one

pro/iortional to the corresponding sides of the

other,. th:en the-third angles are either equal

orvupplementary; and in the former case the

triangles are similar.

THEOREM 66. (Euc.VI.8) Li a right-angled triangle, if a

perpendicular is drawn from the right angle

to the hypotenuse, the triangles on each side

of it aie similar to the whole tAangle nrid to

one another.

S'IMILATVPIGTIRES

THEOREMW. Similar polygons can be divided into the

same number of similar trianglesl and the

lines joining corresponding vertices in each

figures are pre)portional.
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THEORW 68. Any two similar rectilineal figures

may be so placed that the lines

joining corresponding vertices are

concurrent.

THEnREM 69. (Euc:VI.ITI) In equal circles, angles

Whether at the centres or circumferences,

have the same rntio as the arcs on which

they stand.

DROPOPTInN AP?InD TO ARAS

TIMOREM 70 .

THEORW 71 .

(Euc:VI.1) The areas of triangles

of equal altitude are to one another

as their bases.

If two triangles have on :Angle of

the one equal to one angle of the

other, their areas are proportional

to the rectangles contained by the

sides about the equal angles.,
THEOREM 72. (Ruc0/1.19) The areas of similar

triangles are porportional to the

squares on corresponding sides.

THEuRTM 73. (Euc,ATI.4 The areas of similar

polygons are proportional to the

squares on corresponding sides.

THEORAM 74. (Euc:VI.31) In a right-angled triangle,

any rectilineal figwre described on

the hypotenmse is equal to the sum

of the two similar and similarly

described gigmres on the sides'

containing the right angle.
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RT3CTANCLUS IN CONNECTION 3I711 CIRCLES

THEORM1 75. (a1C.III.35 and. 36) If any two chords of a

circle cat one anothor internally or externally,
, .. the rectangle contained by the s9--gmentsof one

is equal to the 'rectangle contained by the
segments Of the other..
MDR . If from an external point a secant and
a tangent are drawn to a circlet the rectangle

,

4 contained .bY the whole secant and the part of

it outside the circle is equal to the .squar6

THEOREM 76.

on the tangent .
. If the vertical anglel)f a tria.n&le is bisected
by a straight line which cuts tiie b.as.e.:, the
rectangle contained by the sidesof the-
triangle is equal to. the rectawle. ;contained
by the segment's of,. the bas , together with

..,
the square' bn the straight gine Which: -bispficte....1

the angle.
THEOREM 77., If. from. the vertical angle, of a .triangle..a

Cr
straight line is' drawn perpendicular to,the
base, the rectangle contained by the sides of
the :triangle is 'equal to the rectangle .Contaified
by the. perpendicUlar and the diameter of the
.circum-circle.

THEOREM 78. (Ptolemy's Theorei) The rectangle contained

by the diagonals of quadrilateral, inscribed
in a circle is equal to the sum o,f the tWo
rectangles contained by its opposite sides .

PROTILEMS ON LIMB AND. ANGIBS

Problem 1 . To bisect -a *given' angle 6.

fr?'

Problem 2. To bisect a ,given straight line .



PROBLEM 3. To draw a straight line *perpendicular to a given

straight line at. a given point. in it

PROBLEM 4. To draw a straight line perpendicular to a given

straight line from a given externa:1 point .

PROBLEM 5 At a given point in a given stra'ight line to ...rake

PROBLW 6

PROBLEM 7.

an angle equal. to a given angle,

-Through a given point to draw a straight line

parallel to a given straight line .

T.o divide a. giiren straight line into any number

of equal parts.

THE CONSTRUCTION OF TRIANGLES

PROBLEM 8. To draw a tiiangle; having given the lengths of the

three sides .

PROBLEM 9 ..To construct a triangi.e.having given two sides and

an angle.:.opposite to one of them.

PROBLEM 1O.To construct a right-ang',ied triangle having given

the hypotenus e *and one s id e .

mçputtog
PROBLEM .11.. T o construct a qUadri int eral given the lengths

of the four sides, and one 'angle .

PROBLEM 12. To. construct a parallelgram having given two

;adjacent sides and 'the included angle .

PROBLEM 13. To constract a square on a given side

LOCI.

PROBLEM .14.. To findthe locus of a point P' which .moves so that

its distances 'from two fixed points A and B

. . are always eaual to .one another.

PROBLEM 15. To find the locus of a point P which moves so-''

that its perpendicular distances from two given

strelight lines AB,CD are equal to one another..

6
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Intersection of Loci
The Concurretice of Straight..Lines in. a Triangle
1. The perpendidulars draWn to the sides of a triangle

from their middle points are concurrent.
"The biseCtors' of the ang les Of a triangle are
'concurrent

The medianS o. a 'triangle are concurrent..

COR.. The three,. medians of-a tria-ngle cut

one another at a point of*frisectiOny
'greater. s.egment each being towards the

' apolar pOint
,

-PROtiliavl. 16. To dra4',squares whoSe'areas shall be respectively
tsr'

0 .

twice t.. thre.e -times four times .. , that of a
giizen

. ,

sqUay

'Probleths on PreaS

PROBLEM' 17. 'Po describe a parallelogram equal to a given
, 'triangle and havint- orie.Of its angles equal..

to a given angle.
PROBLlb To draw a triangle equal in area to a, given

quadrilateral. .

PROBLEM .1Q. To draw a parallelogram eival in area .to..a
- .;given rectilineal figuiet and naving,an

angle equal to a.,given angle.
GERVIErRiC &L ANALYSIS

-

PROBT14.1.':20 GiVen a circle or- aii' &it7C..oi a circle to
find its centre.

PROBLEM 21. To bis-ect a given arc.
PROBLEM 22. To draw a tangentto a circle from a given

. . >.external point .

THE CONSTRUCTION OF CIRCLES

PROBLEM 24. On a giVen straight line to describe a segment of
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:a 'circle 'which shall contvin.an angle equal

to*- a *gilcieli angle

COR. To" cut off from a given circle a segment

containing a given angler it is enbugh to

draw a tangent to'the circles and from the

. point* of''c'ontact to draw a chord making with

the tangent an angle' equal to the given angle.

CIRCLES IN REL!TION TO 13.ECTILINEAL FIGURES

PROBLEM 25. T circumscribe a circle, about a given triangle .

PROBLEM 26. To inscribe a .cirdie in a given triangle.

PROBLEM 27. To draw an escribed circle of a given triangle.

PROBLEM 28. In a given circle to inscribe a triangle

equiangular to a given triangle.

PROBLEM 20 . About a given circle to circumscribe, a triangle

equiangular to a given triangle...
PROBLEM 30. To drsw a' regular polygon (i) in (ii) about a

given circle. ...

PROBLEM 31 To.:draw a :cirCle (1) in (ii) about a regular

polygon.

PROBLEM 32. To draw a square equal in a arrea to a given

. . rectangle,

pROBLEM 33, To dividd a given straight line so that the

rectangle contained by the whole .and one psrt

may be equal to .the square on the other part.

PROPIEM 34. To draw an isoScóles triangle having each of

the angles st the base double of the vertical

angle.

PROBLEM 35. To find the fouith proportional to three given

straight lines .

PROBLEM 36. TO find -the third p iportional to two given

straight lines.
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PROBLEM 37. To divide a given straight line internally nnd

externally in a gtven ratio.

PROBLEM 38. To find the mean proportional between two

given straight lines.

PROBLEM 39. On a side of gtven length to draw a figure

similar to a given rectilineal figure.

PROBLEM 40. To draw a figure similar to a'given rectilineal

figure and equal to a given fraction of it in

area.
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INTRnDUCT ION

This briefreport is an analysis of 43 booki in elementaly

mathematic's that. are in use in various states of, the country.
The 'pUrpose .of this study was to get an analytical opinion of the

teachers dbout the books inuse. The textbook in most cases is

the only source of material for instruction. It provides
suggestions .for development of processes, practice exercioet3

stOdy helps and tests. It was felt that the anaytical oesinion
:. O. the. teacher's on these aspects.of the textbook will be of immense

value in prep'aring instructional material ori ;the topics included
in the 'curriculum guide.
122,10a.sesp

The tool used for this study was a questionnaire . for
... teachers (See Appe.ndix 2.)

descriatim_attclial:
;

1 4

:.Whoever sets out to measure the qualities of a textbook soon
discovers that not. all its qualities are measurable and no
scientifically evolved standards or norms exist for measuring these
qualities4 Much reliance is to be placed upon the judgement and

eperience of the exaniner. The examiner should know the textbook

ancrthe school conditions, and should have a set' of 'mental strdards
by which to judge the various qualities. It was, therefore, thougjht
appro.priate to request school teachers to give their opinions on
the bookevthey used in class.

:To secure uniformity in information a questionnaire was
prepared by the project staff and 'for this purpose, .a preliminary
survey: of about 30 .mathem atics books was done. This survey helm d
in cbciding about, the" various aipects of a textbook on which, t1v

questions could be organized and in listing. items that could go
under 'each aspect. It was soon 'realized that to have .s detailed
analysis or to.cover every type of information in...,a.texbboo,k, it
was necessary to work out lengthy analysis.strets, which will
take 'a good anOunt of time to fill in. Since the purposd Was stot
to compare one set of books with another, it was deerf.ded nOt

to have very detailed analysis sheets. ,On the other hand, it Was
felt that the opinion of the, teacher on the aspects of the book

PTO
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he us ed..c.oUld bnst .-.13eObtained thrOugh a c.3.w open-ended 'question.

;The; first 7draft Of the questionnaire prepared by the project
staff was sent.to 20 e.Xperienced school teachers and lecturers in
colleges for their dciniments. It was then modified in thp light of the

S.

sugo9stions received. These changes were very minor and did not..change
in any way the strueture of the original,

The quesiionnajre.uied in this study was organized under the
following he ads;

A. General Information; authorship; paper and printin
printing errors; Languaee of` the book,. etc..

B. (eneral Organizatic.n of the Teytbook; conformity of the
textbook to 'the syllabus; sequence of topics treated, etc.

C. Subject-matter; type of material - solved examples, practice..
excercises, problernE, test papers, revision exercises,. etc

D. 'Style of 1,11ritina.: presontation of topics; explanation
'of concepts; qualiy of language used, etc.

E. .Pictorial. and Graphic Illustrations: appropriateness and
accuracy of. illustrations and their contribution to the
understanding of 'mathematical ideae.,

F. Misce1neous: three open-ended questions.on 1) the
cobtinuitv oc topics from grade toIgrade; the type
of material that the t-x-zbook should include; and theover-all opinion of tha teacher.

The 5amplei
4

The que stionnaire was sent to about 200 'school teachers. who were

requested to fill in the information with 'regard to 'the :textbook ,that
in actual use for :teaching elempp:tary matl:iernatics. Response to...the
questionnaires was not yell' prompt and reminders were Sent to..t.pe
persons who 'did not respond.. .1=ter waiting for a fairly long ;time
(about 3 months) 'only 62 qu,:.stionnaires were received back from .te
teachers. A close scrutiny of th.eFe queStionnaires revealed that in
17 cases the te achers had sent. information* on a book that. wAs in use
in a lower class or for teaching optional or advanced mathematics.

ta4

Therefore for the final analysis,, only,43 questionnaireswere found.1q
relevant. The .stat.e-wise .distribution.of tR6se questionhairs is as
followt
1. Andhra Pradesh :12. Assem l' 33. Bihar 1,. "'Gujarat a

.

4' t
1.

5. .,:j'ammu & Kashmaz ?.
60 Kerala 2
7 Mysore
8. .Madhya Pradesh 4

PTO



9. 'Madras' 2 . 12. Rajasthan 9
10. Orissa 4 13. ,Uttar Pradesh 1
11. Punj ab 2 14. West Bengal 2

Since the questionnaire did not go into.the details of

the sources of Oblems .'and their adequacy, a detailed

analysis of 28 books was done by the research staff. The

data colle-Aed for 9 topics are presented in the appendix 3.

The_mocedure ofnalysis )
z

II

The information obta5ned on each questionnaire was

transferred to a single slleet for each category for the

purpose o-0' drawing conclusi6nt.

The interpretation suffers' from the 'lim5tations

that accrue to the questionnaire technique of study.. In some

cases the answers were vague and inconsistent. The interprqtation

of the information Supplied by teachers is given in tha, following

p-ages.

-

S.
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A. GENT:LAT. P'FORM7CTIOm

Authorship

Many things are expected of a person who writes a

textbook. His obligations are not confined to mere compilation
of infoimation regarding the subJect-mattez: but extend along many

avenues - the promotion of effective teaching-learning 'situations,
discriminating between the 'important and the unimportant within the
,subject, and helping pupils achieve the objectives of the subject
The author of the textbook must therefore possess several qualities.
Thorough knowledge of the subject-matter is a sine 9114 non for him.

He should know the pupils for whom he wants to write -their nature,

needs and interests. In addition, he should possess a style of
writing w"dch will mpike his book readable. In order to organize and

present the content in a more effective manner the textbook
..author should remain vigilant in chievino the. objectiv s, prOviding

exercises and activities which will prtice the desired understan-
dings anr1 skills, anticipetina specific difficulties of pupils,
adopting devices and il1ustretions, and many other such things.

Usually a single author does not have all these qualities.
If the auilvr is a school teacher he knows better abotit the pupils but
is likely to be out of touch with the recent developments in the
subjct and thus is poor in the knowledge of the subiect. On the

other hand, if the author is a scholar or a university teacher, he
does not knom the school children so well. There is, therefore, need
for collriooration between the. two. The collaboration of an

experienced training college teacher, who can help in suggesting
suitable methods of presentation may also be helpful.

From this point of view the knowledge of existing pattern
of authorship in our textbooks would be intE,Testing to know.
Data about Authors

Out of 43 liooks in the sample, three books do not give
any information about their authors. Two of them are published by

the State Governments and have been written by authors appointed by
the State. Of tha rest, 14 books 1-11/3 bi9n written by single authors,
21 by two authors and thrte by three authors. Thus, nearly 60%

PTO
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da.)ctbooks. h Ave' be'en Written by joint authors.

,

No inform AtiOn is given about tha teaching experienc-
th7e author cjr the'institution in which he works. Only thsir narry:o.
.arichdegrelsare gi'ven. ll'34 of these authors have a doctoral

4. 69.1g are trained and possess A' R.Ed., B.T. or C.T. degree hari
rnaster'i clogrq,e and no deqrte in t?aching. The subjact of the

master's degree is also not. givcn. 37' hold a master's degree in
the subiect, and arn trained:*.

The various patterns in qualifications are M.A., IT.T.;mo. = ".
B.ed.; M.A.;*M.Ed.. C.T.; .M.Sc., B.Ed; M.A. or MSc.; 11.4.

B.sc . mc7.6.; B.4., D.Sc .4' t

The-most. popular' pattern6 are M.A., .B.T.; M.A. or M.Sc;
a

B.Bd. 1n caSe of joint authorship in only one case none of
tho authors is tiained, in othsr cases at least one of authors is

pjj.el

The physical or mechanical. features of a textbook include
.' the numb,tar of pages, page-size, binding, paper, print, etc. Thc-se

physical Aspects coritribute to the readability and usability of the
k o

teicibook. if the paper is of good quality, printing will be cly.t .

and attractive arid the book will last longer. The price of th book
also depends on the quality of the paper.

,

, Nearly 72% o.P the'books in the sample are reported to hPw

us V white paper whichiS not likely to waar out easily, 23% white

paper which is likely to wear out easily and 5% yellowish,paper
*I

which is not likely to wear out easily. On the whole, we can

there.Fore say, the paper used in these books is of good quality end

Also durable.

Num1211.9124221

The number of pages has a two.fold sigraficance. Firstly,

it affects the price of the book. ,A book containing more pages will

be priced higher than one with fewer pages,. Secondly, it determimE
P

the quantity of content proposed for study. The praatice of giving

page-to-page asisignment is very common with mathematics taaclu4rs and
so the number of pages determine the amount of material, that the pupi3r.;
are expected to learn. The textbooks in thl present sanple differ



in the areas of mathematics they deal with and the,,number of/years
for which they are used. The sample included textbooks on arithmetic,
geometry, algebra and general methamatics.(in which althe
different branches .are put together in one volume). Some of,,tha

books in the sample are .used for one ;year, some for ,two years ;,and
othfmrs for three years., The, range of the number of pages for the
sample understudy is as follows:

. .

TOoks r Gen er ?Arithmetic Geome try AlgebraNo. of Maths.
Yea'rs'

1
2
3

1101110,

:166J302
?.12-602:
278-43f

.80-139
716
526-656

68 142:131
186;32Z, :175-536
204-336 523-626

ft is impossible to generalize any pattern from the above
.$

table. It is, however, clear th,A in terms of the number of pages
the' load on the pupils is quite heavy. The bo-ks used f or three
years seem to be quite bulky. The load Will be ,fairly heavy
where separate books for Arithmetic, Geometry and Algebra are used..

.
Printing Errors

-No textbook must contain printing mistakes, and then, they.
become vital in a Mathematics textbook. Complaiv about answers

1

given in the book not tallying with those arrived at by the,,

pupils are not uncommon. In the present sample of 43 books, it is
reported that 23 books Contain printing errors, the range of, the
number of' errors being from 3 to 100 .

NO. .of Errors No of Booksralmotr..00400,....0. na

0 9
11-20
21-30 3
31-40 4
100

0

4.1te,::_of Publication
. . .

The textbodk 'in mathematics should be up to date both,
,

applicationsin' the mathematical content and in the social
" ,

of *mathematic s. It was, there.fore , thought useful to collect
the folläwin6 information on the 'books in the sample.

PTO
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in mathematics, may be due* to the High School and Higher Secondary
pattern of 'schooling or diversificatidn in courses, there is only one
book covering all the topics included in the various syllabuses.

The additional topics included in these books are: Difficult sums on
Volume, Capacity, Insurance, Banking, Foreign Exchange; Proofs of

. the theorems; Mduction and construction 'problems; .Approximation;

Intersection of Circles; Tangent.
Mathematics is a sequential subject and the learning of a new

concept is intimately conRected with thoSe already learnt. It is,
the refore nece ssary that the mathethatics textbooks should. pre sent

topics and concepts in proper order so that at any stage the learning

is not irapaired. In most books in the sample the sequence of topics

;

is satisfac-tory and only in 10, it is not so. In Arithmetic the

reorganization IS Suggested by way of shifting. the :application topics

such .as banking, insurance, household accounts to a stage later
than topics such aé average, percentage, etc. In Algebra it is
suggested that 'harder cases of equations, fractions"and harder

problems' should be shifted to al.ater stage and statistic.al graphs
,should preCeed algebraic graphs In Geometry the ,area and ,volume .of

circle stiould be Shifted to a later stage.

C. . SUBJECT M ATTER

Since in practically all cases the textbook relates tO a

.spec,ific. syllabus, .and most of. 'the syllabUses only mention topics,

fity,,is, only through the prescribed textbook that the teaCher gets

an idea of the, scope of various topics and the level of difficulty
,at.,,which.-the topics are to be treated . He uses textbooks for the

demelopment of a new.topics, for practice on a topic already

inctro.duce#, .r,eyision,. of the topics, for planning' the examination,

for assigning home work and for many other instructional activities.
The ,usefulner:s of the textbook, therefore, very much depends upon the
extent it meets the, requirements of the various instructional
aCtivities.

The subject matter in the books under study consisted of:
a). Descripton in narrative form 83.7%
b) Illustrative solved exanpies 90.7%

c) practice eycerciss 93.6%

PIO
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a) The date of publicrtion of the first edition is not given

in six textbooks in the sample. Out of the rest, I book was
. .

published before 1950, 5 during 1950-5.4, .12 durjng 1955,1959,

19 during 1960-64.

b) The date.of publication of the latPst edition is not given

in seven textbooks in the sample. Out ef the rest, I.book is.

dated 1954 edition; 3 books, 1961; 7 books 1962; 6 l000ks, 1963:
:

and 19 books, 1964. . .

It is not clear from the information available whether
,

the edition .in use is revised or simply a reprint,oflan.older

edition. t, '
.

(c) The 4umber qf editions.published so far is not mentioned in

12 textbooks. Out of the rest, four books are running in the

_first edition, 9 books in the second, 5 books in the thjrd, 3.

.bpoks,in the,fourthl..6 books in the fifthl 2 books.in :the-twelfth,

_andl.eaph.in. the eleventh and the,fourteenth..
:y

anfluage of the books. .

Out. of, the,A3 books in the sample, 36 books wexe orJrgin-
,

a11..y :written in a repional language and the remaining 7 were,

Amitten originally in.Englsih end translated into the reRional

languages. One book written originally in English, has been.

translated into two and another into four regional languages.

B. GENERAL ORGARIZATICT: OF.THE TEXTBOOK.
u

In most of our schools the patterl of teaching is deter-

mined by the organization of thetextbook used by the teachers.
.t. -

Almost all teachers teach the prescribed textbook and few Consult
To.

the syllabus or the curriculum. Moeover, most'syllabuses ere'

too brief to clearly ineicate the scope of 'the topids.''thi'S' is

why the teachers depend entirely upon the textbook aftd'use it
,

.

:.

slavishly.

All .the books in the.sample str1nt17 follow a syllabus
_ft

preeeribed'by,a Board of .Sncondai.v Education/Stage.Gavt.i.,0,.

EduckioebeIiartmehiAiniversitv.
topics included In the syllabus it f011ows: Only'seVen books

in the ,mple have topics which a'reriot in the-syllabUs. The

tana.6"ason for this seems to be tlia't inStAe.6 where

thor'ci js moro tlipn one course



d answers to sums in exercises 81.4%
Exercises for revision 55.8%

f Test papers 55.8%
g Answers :to SUM s in -test papers 58.1%
h QueStion papers of Boards and Universities 39.6%

ii i Discussion In question-answer form 18.7%
j Diagnostic tests 115%

It is thus clear that most of the books contain some descriptive
material mainly consisting of definitions of new terms, solves
exanples illustrating computational skills and prohlems situations
and exercises for prac".'.1ce with their answers. Less than 20% books

contain discussion in question-answer form and diagnostic tests..
It is, therefore, quite likely that pupils do not get training in
raising questions and finding out answers to them as they read
the book and merely'memorize the var:tous constituent elements of

the content arranged according to. logical sequence. Te achers

are also not provided with sugge'stions to t est the outcomes of
instruction and learning as evidenced in the behaviour of-the pupilS
Solved examples_anci jmactide. exescises

SolYed ex6rnples and practice exercises are fairly tied-together
in. the. Sense that both. are arranged according to levels of difficulty:
in computation. In some books even the co.rrespondence between the

solved example.and the practice exercises of the same type is
indicated. This leaves very little initiative to pupils to think
about the basic. concepts, rel.ationships and principles because
they can always solve- a set of exercises by substituting the figures
in the model solution for those given in the solved example. Thus

the setting for learning provided in textbooks leaves little scope
for choice of methods and the manner in which the ans4ers to sums
can be obtained'. ''In'about 25% books it was reported that solved
.e xamples do not cl arify concepts and So the book.s are of little
value for .6 bright Student to study on his own from the book. A

number of errors were lSo reported in the exercises, the range
being from 3 to 100.
Revision Exercises

Nearly 60% boo.ks contain revision exercises which are, in
most cases, given at the end of a topic or after all the topics
have been covered: The sums in these exercises are arranged
according' ./ to levels of difficulty. In cases where they are given
after all the topics have been covered the order of topic is not
often taken into consideration in listing the sums. The purpose of
revision exercises is not clear; they only appear to give
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extra practic) in solving typical sums.

Test papers

Nearly.60% books contain test papers which are mostly given

at the end of thi- book, their ovious rurpose appearing to be prepara-

tion of pupils 'for examintions. The sums included are selected from the

point of view of their relative worth for examinations. In nearly

40% books question papers of a Board orti university set in previous years

A r e also given. These papers provide supplementary practice material

and a strong motive -Co Achievement.

Problems

Problems have an important place in the content matnrial

of a. mathematics textbook In all the books in the sample, problems

are provided but no book encourages problem-solving as a method of

learr.:"-ng mathematics. Although there are in exercises exclusive suMs

for computatior, in the problems too there is more emphasis on

computation-al complexities. By all, such exercises for study which go

by' the name of 'problems', the books do not .encourage the child to

study the situation. qach problem is -an isolated problem in the, sense

-that the situation presented in it differs from the situation. preseneted.

by the prec 2= ding or the succeeding problem with regard to the souräe

of the situation or the type of activity involved or both. *.About only

2 8% books in the sample it was reporte'd that most of the problems in

them are related to eve.ryday life activities. In another 65% books only

a few problems were reported to be related to life activiti-....s.

. In soma cases a few absurdities in the problems were reported .

such absurdities which occur mostly in problems on prices and measure-

ments of things.make them quite un:?n.al for pupils Then, the answers

expected of the problems are mostly exact and do not encourage skills of

apnroximation or round5ng off.

Units o-P' Measurement.

We have recently switched over to metric system of weights ane

measures and it is expected that pupils will get adequate practice in

computing with metric units. However, at the higher secondary stage,

pupils should also be .acquainted .with measures other than metric. It Was

with a. 'view to know the 'practice followed by authors that this question
was asked. In one. cacp,the're was no resronse. Out of the remaining 42

books, three still continue to use British measures, only twenty one use
metric measures And eight3en use both the.m.easures'.

4.

PTO
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D. 13211.111_113.ITING

The subject-matter of mathemAtics is abstract in nature and

hence, the manner in which it has been written has great significance.

If the ',00k is easy to read and catches the attention of the pupil the

learning will be greatly facilitated. The. language used should be

simple And within the comprehension level of average pupil. The idea

should be.drectl9 and clearly expressed and they should follow each
I

. ,other lo'oically. Inaccuracies in language often fail to make concepts

clear. 'Another'aSpea of language in mathematics books is the
. .

lanwaae of matheMAtics itself, i.e. .its symbols, signs and terms.

Technical terms should be properly explained and should also be

repeated sever times in derent settings.

In 60% books in the sample the language was reparted to be

within the'coMprehension level of an average student. In another 36

books it was not always so. In the absence of any wordcount 'or

vocabUlary study., it is Adfficult to e.xactly determine the suitability

of the language.
4

The most commonly used methods for explairang the concepts as

rePorted are:

i) oescriptive direcct narration

ii)Soived examples And
iii)Sums.

Assumindthat each concept is a generalization, it is clear that books

do mot provide opportunity to the pupils to explore the thought elementE

in the definitions or concepts. Mowe.ver, in 85g books the concepts
were reported to have bedn clearly and definitely explained. The

responses to question, 'Are' the principles involved in a topic
discussed in all possiblo manipulative forms', are evehly balanced.

E. PICTORM AND' IMMir ILLUSTRATIOMS

Pictorial and graphic illustrntions constitute the main aids in

in textbooks. They provide scope to cultivate the power of visualizing

the number and spatial relationships and to develop skills in represent.

ing data symbolically. Good illustrationststimulate thought and
imagination. All this is possible only if the illustrations are

accurately drawn and are sufffciently attractive to stimulate children.

tn case of five books out of the'43 books in the Sample, no information
WAS given in this regard. On the rest, the illustrations

were reported adequte in 67% of the books and inadequate in 33%.

PTO



In neArly 90% books the illus+rations were reported to be accurate;

The following are some of the wAsy in which, in tgachers' opinion;

the illustrations contribute to the understanding of the subject.

a) They serve as visual aid

b) They make the comprehension of problems easier

c) They explain how concepts are related to rea-life situAtions

d) They hold the attention of dull students as well

e) They help in the understandiro of principles and relationships
between concepts And processes.

Illustrations were reported to be of special significance in

topics such as Time & Work, Time & Distance, Graphs And in Geometry.

F. Obiective.s.

It is imperative that before begining to write a book the author

should keep some objectives which he desires to achieve through it. Thr-.4

objectives indicate Ahe knowledge he desires to impart, his views on the

child and how learning takes place; and should gbvern his presentation.

60% books in the sample were reported to have given the

objectives in the preface. In 20% of these books no response was given

to the question, 'Does tha treatment of the subject in the book help

the nchisvement of the objictives stated in the preface?' In 29%

books the traatment helps in the P c h iP em en t o f the objectives, in 41%

only partly, and 10% not at all.

In nearly 809.4 books, it was reported, that tha treatment oc the

book helps ir the. achievemant of the objectives given in the syllabus'.

T-Towevar, only 35% books were reported to help in tha Achievement of the

objectives of tPaching mathematics and 60% books were reported to do so

partly.

G. MiscelLaralus

As this section had three open.ended question,,the answers eid

not have a common pattern. The response to the quastion: Are the

textbooks of the same author used in different grades of your school

are evenly balariced. In 14 cases the books of the same author(s)

were used only in Secondary classes, i.e., VIII, IX, X or XI.

In five cases the books of.the same author were used in lower classes

V, rl, or VIII. swë11. In'only one case (where the.books are

PTO
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nationalised) th-n same series was used in all classes. In one case
whbre; the 'nnes of the author is not given, books of the same publisher

4 were reported' to' be in used in other grades at the Secondary level..
In m'ost of thm cases no definite response was given

to.'the qb-zstioh: How is thc continuity maintained from grade to
ol,-cle? There are only three opinions worth noting, but since these
have b'een iven by A few teachers only, they may not be accepted

g gen'eral.' yesponse. These are: Continuity from grade to grade
is maintained by
i) .following the syllabus strictly from grade to grade
ii) arranging the problems from simple to di.4ficult w simpl

problems in lower grades and difficult in higher
:iii) providing for revision exorcises in each grade

In answering the second question: 'Which of .the
following things would you like to include in the present book?',
the te=chers were allowed to indicate more than one choice. Their
responses when taken together indicate the following order emong
the items suggested.

Item Est_cd.resiotises
Pr-r-tical problems from
life egtuations 32

b) Topicwise tests 30

c) Concept-wise practice items 24
d)

e)
More sums for drilling

Chapter-wise summary giving
terms and principles involved

20

f ) Term teat papers 18

9)

h)

tylthematical tables
Others:

13

k

i ha Obje'ctive-type tnst 5

U. Boa.Wüniversity papers

Diagriostic tests
iv. R3vision exercises
v. Model test

1

1



In the ln:st item of the queAibnnaire, the teachers

were asked to give their considered opinion regarding the book.

in a few paragraphs Most of the respon.Ses to this question

were very sketchy anti brief and consisted of some rPting of

the book in generra terms and conments upOn a few things 'that

the book ,.thoula or should not include. A summary of the

responses gtving what tho tea.chers liked (A) and disliked.

(B) in the books is presented here category-wise.. (rhe figure

inside brackets indicate the number of responses).
. P

b0.01V

AIrS'Llitable 4nd useful (10)

'

Sattsfactory

t:olerable

(6)

(5)

Ixst bo,AL in the .

Stat6 (4)

pontlar am6ng teachers
and papils (2)

selfrisuffIcient (1)
41a

vii) easy and Ample (1)

viii) irie1sfaetory to
,,,.!leire lop na theme ti ea 1

-aspects

ix) needs review in the
light of molzm
'nethods of teaching (I)

x) ,nob accordink;
syllabus (1)

(3).

A

i) NO printing errors (2)

ii) CorrOct 0.nswe,e, (1)

iii) Few printing
errors (1)

04

.11

i) Unsat1sfact:6ry quality
of paper . (3)

ii) A vast number of:.
printine errors (1)

Hi.ghe.r price (2')

iv). 'Wrong ab.breviations
for units (1)

0
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aglagt-EalIer

i) Exercises graded (5) i)

ii)Interesting explanations(4) ii
iii)Matter suited to average

students (4) iii

iv)Sufficient solved
examples (2)

Style of wrttim.

A

i) Explanations clear (L)

ii)Special methods
used by authors (1)

Illisatkes

Nil
I

IL.

Exercises not graded, (4).

) _nsufficient number
of suns for practice(1)

) Content from ,

Arithmetic Algebra
and Geometry should
be integrated

iv) No thought-provoking
problems

Nil.

B

i) Does not provide for applications(2)
4

ii) Does not provide;for
mathematical skills (1).

In giving their overall opinion about the books

teachers have also'indicated .whaic, in their opinion the book should

or should not include. In some cases teachers have repeated the

same things that they had suggested in answer to formr questions.

Their responses are listed here.

1. To be included in the book.

i) Sums from practical life situations (7)

ii) Test items (6)

iii) Revision exorcises (4)

iv) Pictorial or graphic illustrations

v) Use of algebraic methods in solving
problems (2)

vi)New units of measure (2)

vii)More solved examples (2)
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viii) Correlation with other subjectd (1)

ix) Oral and mental work (1)

x) Material from history of Mathematics (1)

xi)Objectives of teaching (1)

xii)Analsis of 'oroblems (1)

xiii)Answers to problem (1)

xtv).Question papers (1)

To excluded, from the book:

1) Lengthy descriptions (1)

ii) Lengthy exercises (1)

iii) Decimals

tv) H.C.F. and L.C.M.

v) Four simple rules

vi) Some unnecessary formula

e

r..
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APTD'ENDIX 1

StaWwise list of 42 bookQ ana.)4s9d ,by diff_ergnt te4lchvs,

t.E.,kr.,2,E21,0j1

1 . High School Geometry by Pattiz La 1 and Anmolak Ram .

Brajasthan

1 Elementary Mathematics by Lakshmi Ma ra in .

2 Nutan Anivarya Ganit 1:tr rr .Dandla and 3 .V Mathur (195c) edition)

4 Naveen. Anivarr 'Ganit by D .P .Kaushik

5 Secondary comipuls ory Mathematics by Dr X Ray 'and H .S Sharma

6 Nutan AnivPrya Ganit by y .K.Dania and B .Mathur(1,162.

7 Nutan Anivarya Ganit by T .K Danid and B .V Nathur (1962 edition) .

. Madhyamik .Ganit by. 3 .13 Raneya

q . Ldhunik. Secondary Mathematics by R P oThanirar.

as

1 Naveen Ankganit by K K Pra sad and S .Giri

gajaatal

4004 *44

1 Nlitan Beejganit by 0 .P .Jha Bh .Ch .Bhatt tand V .L .Antani .
:

44

2 Arva chin Bhumiti by D .14.Desai and G N Parilth

3 Ankganit by N .M.Shah and 1/..P .Vaidya .

4 . Saral Madhyamik Bhumiti (St *VIII and IX) by 11 .M .Shah and
R .M .Desai .

5 Saral Madhyamik Bhilmiti (St .X and XI) by N .Shah and R M
Desai

6 Beejganit (book 2)by D .Pavate and' L R Xesai 0

7 Sia 1 yadhyamik Beej ganit by N N .Desai

8 . e;tganit Pravesh, (Pt' .III) by N .M *Shah and .0 M .Desai

AnsliaLlrarnamt,

1 Sara3. Ganitham by. M .Ra ghava charyulu

Maw
1 Naveen Ganitharn by R .S .Rnm Chandra Imp .

2 'Pothu Ganitham by M :Raja Iyar.

Exit=
1 Madhyamik Samanya Ganit by G Xambal and V ;V .Gadad

2 Jeevantha Ganit by N .Ramu and R .Lata Aiyana gar
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Kerala

1 General Mathematics (IX standard) (Govt .of Kerala PubliCation),,

2 General Mathematics (X .standard)(Govt .of Kerala Publication) .

West Bengal

Core Ganit by Keshab Ch .Na g

2 . Madhyatik Aba shyik Genit by. Chara Ch .Chakravartt.

Assam

1 . Ucha _Madhyamik Sara 1 Beejganit Pt .II by H K.Bhattacharya

2'. :Arithmetic . by R .TC.Charkavarti .

Sahai:Beejganit by -K.P .Basu

alista
1 . Ganit Ki Naveen Pusta'Ic (The controller of printing and

stationerytPunjab2Chandigari) .

tiniv:eis ity ...Matricu la t 1 6n . :Lcithinet

Jammu arid Kashmir

1 Eleffientary. Mathematids by Raj KuMar

2 ; Elementary Mathematics (Core) by Raj Kumar.: .

1adhradesh
1 . Naveen Sa,manya 'Vigyan Avam Gantt* (nag 2) bY S .?

Srivastava D .C,,Mallaya and L Q-,Ja in

Naveen Trikonmiti by R .S .Gupta

Sara swati Ankganit. (Pt 4) by P sKl.poor.

Purva ViadhyaMik..Ankganit by D ;Sai#e
.

=sat
1 , Prabeshika Beejganit. Sopan by MIR.U,M .KJ.li and P *Das

2 . Madhyarlik Nutan Parimiti by K.c ,Mahanty and K Xaha Patra..

3 . HarThys.mik Saral Jyamiti by R .N .M.ahanty,M M .Nanda
f." r.. . . , .

4 Praheshika Saral Jyamiti by Narain Pati and Nand Kishore
Rath .

1. .
I .

r
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APPENDIX 2

QUestioiina re for the nal sis of Textbooks in Mementar

Matherntisa.

A . . General information

1) Title of the book

2) Class for whidh it is meant

3 . Author Is ( s 1 )

name(s)
t Author ts (s )

oualifications

1 Publisher t s name
. and adiress .

.momm.P..... ....0411101..11011=01-

i 1.

iii.I,___

iv.

.11.111110.40.

4) (a) Number of Doges

:-5). Zal1t,L2Langur

Liftwoutosommammi

' (b)size Of tfie
pate (in cis)

price.

(a )White paper which is not likely :to wear.7

out easily. . . .

(b) Mhite paiaer which is
cut easily.

(c)Yellowish paper which is not likely
to wear out easily. .

(A) Yellowsish psper !which. is likely to (

wear, out easily

(e) :Any otherolease 'mention:

4.1=momMe~lopieigrilsolilealo

6) Have you come across any printine errors? Yes/NO.

7) Please,give. an approximate ,nu1/113ier

printing-dYrefTh

SYDate of-pUbl3cataon-tt.:the.first'
.edition

:
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9) Date of publibation.of the last edition

16 Number of editions published

130 Langualein which the book was
ori Pins lly written .

.

12) Name- of. the languages in .which the
book-is translated

14 w1

131 Whether approved or. recommended
13-y-s qme edu cat iona 1 authority

14) :If Y:i.s4p1ease give the name
,.. of tliAT, authoiity

GeneraiUi. *Anis at iono.P the t extbook§

1) Does. thebook relate sPecifically tb

If.,yes to which syllabub doet it
2) Ctinform?.

2) Are all the topics in the syllabus
covered in the textbook:

If notv please mention the topic
not covered in the textbook:

.; .

Yes

Ye.s/NO

Yes/No

Are there topics discusee0 tin the
book which are not in the syllabus 'Yes/No

T

yes, please mention..these topics .

Are you satisfied With the seeluence
.

of the topics given in the book? Yes/No

If .not., what s equences would . you suggest?

awrorooseliwropmer

Arithmetic
.

Algebra

Geometry

.6 . t

A161=111111.m.

vsplits~MONNEINNIMIIMIONOMOOMION10000.11S

5 ) bci You have Separate books for the
different brandhes Ce .g .AiMmetic Algebra sGeometry)Yes/No
'of the'tubject,

If not, are these branches dealt in separate
sections of the same books?

Yes/No
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If not, is.the appraoch to the subject
(Elementary Mathematics/General Mathematics)
an integrated one?

s ,

V. V

Caubject matter

1) Please tick mark the following that are included in
the present textbooki.

Yes/No

a) Description in narrattve form

b) Discussion in mestion answer form

c) Illustrative solved examples

d) Practice exercises s ...

Lxercises for revision

f) Text papers

0...question papers,pf.Boards and Universities

h) Answers to. the sums in exercises
,.

i) Answers to the sums ln'queStiOn papers-

j) Piagnostic teits

2) Does the book contain solved exmples? Yes/No

If yes, do these clarify the condepts? 'Yes/No

3) Can a bright student study the mbject
on his own? .. Yes/NO

4) Do the' SUMs in Exercises provide for
individual differencs inabilities?

Yes.

/ f.. b)- .To xome extent

.
.#

,.

6) DOes the book contain exercises for revision.? Yes/No

6) If ib'at what place are these exercises for
revision gtven in the book?

a) At the end of each chapter.

At.the end of. each. topic .

c) After all the topics are covered

d) Any other, please, specifir4-.

t
.s.



7) Does the book contain any question papers(question-'
papers of Boards or Universities only)? Yes/No

8) Does the book contain any test papers? Yes/No

9) If so, at what place are tliese iest papers
given in the book? -

a) At the end of each chapter

/

. .

b) At the end:of each topiC
1

c) After all the topics are .cpvered.

d) Any other, please specify

10) Are answers to all,the exercises given?

11) Does the book containrproblems from day to
day real, life situation?

0111100111WINIMNIWIF

Yes/No

a) Yes, quite a number of them.

b.) Yes a few:

c) No.

12) Have you found any absurdity.regarding problems?
Tlease illustrate.

13) Have you come across a large number of errors
exercises?(Please mention about the errors in
respect of the subject matter only).

Give an approximate number Of errors ycu have
come across

14) Are the sub-topics(within.a topic)developed'
in"a sequential order? '

15) Are the-sums inrqxercises!grades. from tsimplo
to comples

16) Are there slIggestions given:for
experimental work?

17) Pre there any unnecessary lengthy cilculatiOng
required for solving the sums?

4.

in

Ye§/No.

Tes/k10

Yes/No

=1:7 a).Yes, for many sums.

L:::::7 bYYes,for a few sums

L=7 0 No.

II

. *. 44 .



18) Which units of measurement are used in the discussion and thi,
sums?

1 / a). British

4:7 b) Petrie

=.7 a) Both

p ,4.s.Style

1). Is the language used within the comprehension level.
'of an avera*ge 'student?

a) Yes.

b) Yes, barring a few exceptions

47 c) No.

2.

I.

What are the methodS used f6r explaining the concepts?

a) Discussion-posing a question and then answering'

/ / b) Description-direct narration
c) Solved examples-by giving practical examples

/ 0

f

e) Any other, pfea'S'ementión

(Check one or .more alternatives as applicable in your case)
n.re the new...tarps in a topic defined in a .clear

..and:-exa ct manner? . Ye's/No. :....: . ....,

4. Are-the.: conce1pts in a tbbic expla'ined 'in a
clear and definite manner? Yes/No-

. . ....5. Are the principles involved in a topic
discusged in all possible manipulative forms?
aglaataLcm, .irlaic.11j,:_ustrat1ons

1. Are the pictbrial and grai)hic illustrationa
a') Mcire.thanrequired'

1 1 b) Adequate

=="-/ a) Inadequate

Yes/No

adeqUSte
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2) Are the pictorial and graphic illustrations accurate'i Yes/No

3) How do the pictorial and graphic illustrations
contribute to the understanding of the subject?.

r 21219-91=0

1) Are the objectives of writing the book
stated in the preface?

2) Does thertreatment of the-subject in the
book herb the achievement of the objetiveg
stated in the preface?

a) Yes

(77 b) To some exte n

Yes/No

L.../ a)

3) Are the objectives specified in the. synabUt achieved
treatment of.the subject in the book?

= a)
1= b)C I a)

Yes

To some extent

No

G. Mlaulllaapa

1. Are the textbooks of the same author(s) used
in different grades of your school?

In what grades are these books used?
(please mention)

Yes/No

11.11141.0ftillealle,

If sos please state how the continuity of the
topics covered is maintained frbm grade to grade :
in all the bpokp..

.

"

.1101111ft

2) Which of the following things would yla,
like to inplade in the.preseat: teXtbook?.

a) Practical problems from day to day life sitU6tion

b) Mathematical tables

c) Topic-vise tests

d) Term test papers
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e) Chapter wise summary giving terms and
principals involved.

0 Concept-wise practice items

g) More sums for drilling

h) Any other, please mention.

3) Please gtve your considered opinion regarding

the book in a few paragraphs.
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APP 1.-J) IX 3

a) List k anal s d so b ems

1 . Secondary Anivarya Ganit by Ray and Sharma ,

2 Navin Anivarya Gantt by D .P .74aushik .

3 Navin Saral Gantt by Anand Swarup Sinha .

4 . Anivarya Gantt by Dr .Mahesh and others .

5. Saral High School Lnkgantt by Ray and Sharma

6. Subodh Madhyanik Gantt by Dandia and Sindhavi

Uttar Pradesh High School Ankganit by Tej Ram and Pitambar
Lal

8. Saral Lnivarya Gantt by Coyal and Gupta .

Parambhik Gantt by Ram Sahai Verma &Ishwar Lal Verna

10. Subodh AnkgarAt by Ram Shanker..

11 Ganit Ratnakar by Chaturvedi ,Sharma &A gartral .

12 NutAn Higher Secondary Gantt by Dandia and Mathur

L. High School .Ankganit by R V .Sharma

14. New Light arithmetic by Kapoor and Cupta

15, Golden Arithmetic by Saxena and Garg .

16 Saral School Ankganit by F .0 .Rastogi

17 P.nkganit by 3.0 Chakravarti

18. Navin Gantt by Sankhyadhar and Bhadaurim

19 Navin Anivarya Ankganit by Ramakant Chaturvedi &Others

20. Navin Samanya Vigyan Avam aanit by $ .P.Srivastava &Others .

21 . Navin Ganit by Dash Raj Jain & Ram Lal Gupta

22 New nra Arithmetic by Vishva Nath and T .0 Gupta

23 Sawhney Is Higher Arithineties by R .0 .Sharma and I ,B ,Ithos la.

24 . Madhyamik Gantt 1%v 3 ,P .Pand eya..

25 Saral High School Beejganit by Ray and Sharma .

26. Adhunik Beejganit by Bhadra Gupta .

27 . Ankga nit Darpan by 3 .P .Rastogi .

28. Uchatar Madhyarnik BeejF,anit by Inamdar..
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INTRJEUCTION.-

This brief reprt is a.,T1 analysis of a,liMited survey

of 30 schools selected from four States, viz. Bihar; Gujarat,

Mysore bnd,FUnjab) and the Uhion Territory of Delhi. The

purpose of this iiit'udy was to know as many as pmssible 'of

current teaching...learning practices followed by teachers

and students in the study of Elementary Nhthematios (the

minimum compulsory course). This was considered to be an

, essential pre...requisite to the actual development of the.

curriculum for abneral Mathematics as proposed in the project,

Schools in individual StaOss and the Union. Territory

were .so selected as to cover urban and rural schools and a

fair distribution of boys' and girls' schools. Care was

also taken to include both Government and nongovernment

sdhools. As no comparative analysis was intended, ibis selec

of,..schools was not basod,on any sampling techniques. In this

coverage five languages ;:uset as medium of inettuaiibn), viz.

...Hindi, Gujarati, Kannada, Punjabi and English were involved.

This necessitated sedicimg cooperation from persons from outsida

.the project staff. In order to avoid individual biases to the

extent possible the cooperating investigators were oriented to

the tools empllyed and one membsr of the project staff was

Rgsociatedylith every cooperating investigator.

For each school one class (or section) was taken up

but in.three cases two olascas were also observed: Thus,

whereas the number of schools visited Was 39 (Appendix I)

the number of classes obeerved Imo 42.

The tools uocd for this study were

i) A questionnaire for students

ii) Observation of classroom teaching

iii) /nterview with teachers

-

I.
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iv) Interview with students in groups.

v) Id.st of points for study of students' class and

homerwork note-books (a ssmae of ten note-books

of each type for each cla3s),

vi) General inforriatieri blanks

Development and Descriptisn of the tools

This first draft of the questionnaire for students

was prepared *in Gujarati and tried on about 100 students

.in Gujarat. After the tryout a modified .version wa's

prepared in English and translated into Hindi. This was

further modified after using it in two .echools in Bihar,

tbough'the structure or basic questions of the original

was not changed in any way. This 'version was used:for the
whole study and Gujarati and Kanni,da versione ',Tere also

prepared on the basis of this finaa form. A large majority
of the questions had a number of responses listed along

with:'iind every respondent was required to mark one of the
responii 'that applied to him, A few cases of nbn-complianee

of instrUctions were, however, -..bserved. In *additien, there
ware".6. number of open-ended questions, too. Tiiese, questions

wera likat Open,.ended purposely because pre-listed responses
wereiikelyto vitiate reaultsotherwise expected. Far

example, a question, like vilith what purpos6.in view do you

study Elementary Mathematics?' would not elicit's. correct
response if the same ware listed in the questio1.4fre, for
them the students'would select the socially best accepted
respanse. ftlhe respondents, at times, did neekpome help to
understand the implications of soMe questions here or there.
The investigators were given clear :Instructions on how far
they could go by way of explaining the questions and at the
same time avoiding any suggestions.
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The respondents were Taestioned on a number of activi-

ties connected withthe study of Mathematical. (aestionnaire:

Appendik II). To clarify the instructions the investigators

were asked to read out the instructions to the students and

explain them. One practice itemwas also to be done under the

. supervision of the investigator so as to ensure understanding

and proper canpliancew This was useful for establidhtng a

healthy rempart between the investigator and the respondenw

and the strain of sitting of sitting for about.three hours

was fibt very heavy.

In order to know the teaching techniques followed by

different teachers the investigators ware required to sit in

a class for a full period and record every activity of the

teacher and the students in time periods of 3 minutes. This

was expected to be a faithfUl record of wbat was done in the

class, free of any personal bias of the investigator. This

record was later analysed on a five-point scale over seven

important elements of a lesson. (Appendix III). These items

were first listed and then sent to 15 Mathematics teachers

for oamments. Items selected finally were put on a five-point

scale for the rating of every teacher.

The schools had information in advanc'e regarding the

visit of the research staff. They had been advised not to

take the visit as a formal activity but to conduct the school

programme so as to present the actual position in its day-to-

day settings. In majority of the oaseb investigators felt

that not muoh formality was observed.

But seeing a teacher in one period is not likely to

give oomplete picture of his work. This handicap was

thought to be compensated through an interview-with the

teacher. Caro was taken that interview with the teacher

never preceded classroom observation. This restriction

IT
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had to be imposed because some of the quesbions in the inter-

'view Were likely to cqution the teaaher regarding his teaching

techniques and could have acted as a suggestion to be formal.

7 The'teacher's interview was not a completely structured ons.

The investigator had the purpcses of teacher's interview with

him end also the guidilig points for the inbervieq (Lpp=c1-'1:

IV). To that-9xtent the.interview could be termed as struc-
-,

tured. But at points the investigator had to get informgtion

through oblique references to points where some camouflaging

was suspected. This probing was not only permitted but was

encouraged also. At the end, the investigator would aik the

teacher if he had any comments to make. These were also recorded.

Throughout this conversation the investigator was assisted by a

recorder who recorded almost verbatim the questions and replies

to them for analysis at a later date.

As it was quite likely for some teachers to present a

very bright picture of themselves, it was considered to be

helpful to have a cross section of the student group and their

narration of the teaching method. For this purpose was intro-

duced another tool.- Studented Group Interview.

The selection of students fcr this group interview

was first tried on a random-sampling technique. Every

student had a serial number corresponding to him in the

atterdance register, Using a table of random numbers eig4t

students were sampled oui., for the purpose of interview. A

,rdifficulty observed in this technique was that at times

-not much of an information could be obtained from students

so.Selected. dThen it was tried and one or tWsiUdents

responding quickly to the questionnaire were included in

the group. In co-educational classes at least two girl
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studentswereAncluded. After talkirig to these.students

about the riurpoSe of the visit and the patject the irivesti-
,; 4

gator would ask them to narrate in as detailed a formtas

possible, the progress of the last lesson, in Arithmetic

if.the-lesson abserVed was in Arithmetic. As a demonstration

the investigator. Would narrate the day's lesson for about

two.or three minutes so as to give them an idea of the narration.

The need for a factual narration was impressed pPon them. The

investigator, at intervals, had to intervene to keep the narra.

tioNn.continuous and relevant. If any significant point.was

--faund mining, after students' narration the imiestigatan

asked questians to elicit further information.

. Similar narrations for last lessons in'Algebra,

Geometry and other branches were asked for. The recency

of. the'last lesson was an important factor affecting the

completeness of the narration. Throughout the 'Opaup inter-
.

,

view a recorder recorded the conversation betWeen'the

investigator and the group. Here, agaih, the general

pUrposes. (Appendix V') of the group interview lisie to bp

kept in mind 'hy-the invatigator. OtherWise, the interview

would have been a narration by"the students iriterMittently

interrupted, by the irives'iigator's probing questiOns.. In the

end the studentsalso were aaked to ocmment on Mathematics.
,,. t.,

Edu,cation. This teChnique of group interview involved an

. .

inherentslifficuIty of students eulogizing a teacher
.14 I

otherwise feared. At Aimes, if a stude'nt came opt with

some information which'the otheei resented, they would
. .

throw hints to higt not rto do soi
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Although teacher's interview and students' group

interiiew helped in getting a.good deal of information

.,on the teaching techniques .and some on...written work, it

was. found that more reliable sources of information on the

latter,could be hdme-work and class-work note-books.

TAA note-books of each type were collected and studied

for regularity of assignments and checking, quality of

checking, homogeneity or otherwise of assignments, etc.

These points are appended in Appenaix VI. All the informa-

tion collected through the above tools concerned only one

.class mr seCtioft, and the teacher who taught it. But some

knowledge of ttie student strengh, and those offering mathe-

matics,"along with the results in.the_final examination'c'mUld

help to see the class from a broader perspective. For this

purpose:information was collected in a, simple_form (Appendix

NU):

Timing of the Stildy

Vield work for this part of the.project'started in

February 1964:when the draft questionnaire,in Gujarati was

administered to about 100 students in Gujarat. 'Thi's was

preliminary woik and the responses given by the students

thoUgh used for modifYing the questionnaire are'not included

-in the final analysis. Schools in Bihar (seven in ail) were

studied in 'March 1964. The academic sep.sion there starts in

JahuarY'and the students had by then gone,throUgh about two
r

mnths of scheoling. In Delhi tun schools:(three-classes)
,

were visited in Mardh.1964'and. the remaining. sixin Septemberc

Eight schools from Punjab mere studied in ,May-JUne 1964 and

Gujarat and MYsore'(ei:ght schools in each of the two States)

were covered in aily 1964



These timings also affected the study in certain ways.

In one instance the year's course had been completed and

revision work was being done. in another case the class

visited was meeting the teacher for the first time, ls

another (a small school in a mofussil town) the regular -

mathematics teacher had gone to attend the Sammer Institute

for Mathematics teachers. In still another (a rural school)

the teacher had joined s, meek earlier and before that there

was no teacher who could teach Mathematics. al these factors

contributed in theii own may. The earlier days of an academic

session caused certain difficUlties of student groupings, staff

appointments, etc.

Coming to an individual sehool it took tne project staff

about four hours to complete the whole work for one group. Dls

tribution of tiLme for one group is asunder:

Tool Time taken

1. ' Classroom observation 30 nts. to 50 mts.
(ddpanding on the duration
of the period)

2. . Qaestionnaire 50 rats. to 75 nits.

3. Teadherle interviaw 50 rats. to 45 mts,

4. Studentst groap interview 30 nits. to 60 !As.

5. Class and home.work about 30 nits,

note.too.ts

6. General information about 30 Ids.

Though this was the time taken for individual items

the total time to bo spent in schools came to about four

and a half hours and in individual cases to about six hours.
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Teacher . Qua4ficatidn and Exilerierce

The teacher occupies the central place in classroom

teaching, for the controls and guides all the learning

elzperiences. Mich of the effectiveness of the teaching.

learning situation doponda upon the professional prepared..

ness end interest of the teacher. Many important aspects of

teacher preparedness and personality make up his quality of

teaching. With this in view an attempt was made to know from

teachers, their qualifications, experience, their likes r dis

likes for subject, etc. The information obtained in interviews

l'aith teachers in various states is presented here.

mihmnirrmarerm..

State 1No. of

'teachers

'viewed

L
Qualifications

t

Experi . 'Quail. f

tSub. t Educc, fkir."-rf, ence in .1fication 1

;Teaching tin Maths.'dect 1 tion

Remarks

1 tea,.

1 1 Training' chers tin(Yeai's) 1
tt

Rthar 8 M. Sc. Ldp. 1 15 B.Sc..

(Chem) Edu. Nil B.Sc.
M.Sc. 1

BA/BSc. Dip. 2 15,22 BA/B.Sc.
BA/B.Sc. Edu. 2 5 BA/B.Sc.

BA S.T.U. 1 23 BA

Inter Arts yr. 1 26 Inter
Trg.

Mawr*.

Gujarat 8 B. Sc. B.Ed. 2 9,7,10,12 B.Sc.
B.Sc. S.T.C. 2

B.Sc. LL.B. 1 18 Intei
B.Sc. 3 Nil.5,5 Inter,

B.Ser,

2 teachers
did not like
to teach Math
but were
forced to
teach it.

11 teacher
was not
interested
in teaching
at all. .

Others
were silent
on the issue«

MONINIINAVIIII

2 teachers
indicated
preference
to teaching
Maths.
Others were
silent on
the issue



State Ilgo. of 1 alifications 'Experience Quallfir
iteachers1Sub. Educe... Nzrzlin Teaching? cation Remarks

lject 1 tion -t tea.. qb1(years) fin Maths.'
'viewed 1 1TrainingfOlers 1

Mysore 8 B.Sc. Bad. 7 1,5,5010,
15,15,18

B. Sc. Bad. 1 18
(Hons)

B.Sc. 7 teachors
gave preference
to teaching
maths. One gave
hi6
to teaching
chemistry

Punjab 10 M. A.

M.A.

B.A. . B.T.

%Soo

11
1 B.A. .

6 57,11,24, inter
2i,10,nil B.A.

1 Nil High School
B.A.,
B.A.,B.A.,
B.Sc.

Inter One of the
teachers was
in a leave
arrangement.

All the
teachers
questioried
gave their
preference
to teaching
Nhthematics.

Delhi 14.Sc. LT«
M.Sc,.

6

2 9,7,4 'M.A.

B.A./B.so, B.T. 4 6,9,19,

4.

B.A.

Not at all
the classes
observed were
elementary
Maths.-claeses.
This might have
affected the
qualifications.
All bul one
were intererted
in teaching
Mathematics.

The wide variety in the qualification of teachers and

their experiences is evident from, tyle above table« Delhi

and Mysore have teachers of the same qualifications in

.subject and nearly all teachers are trained. The picture.

iI not so.encouraging in the other.statee :where most teachers.

are either undergraduates or untrained« Presuming that

adequate knowledge of the subject is prerequisite to self.

6Onfidence of the teacher') the indifference, to the teaching
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of Mhthematics of the most of the teachers in States, other

'than Mysore and Delhi, is quite understandable.

Another factor which relateS to teacher competence is

his awareness to the objectives of teaching matheratics. The

selection of method and learning experiences very much depend

upon the objectives that the teacher accepts for teaching 1,7:_e

subject. It wes therefore thought desirable to question
.

teachers as to what according to them would be the objectives

of teaching mathematics. The teachers were free to mettion

. as many objectives as they thought necessary. Most of the

teachers were found to'be quite indifferent towards the issue

and were naturally not clear about the objectives.

The list of objectives mentioned by the teachers and the

frequency indicating the number of teachers wto mentioned them

is given below:

Objective Ettnema

4:1

1.

2.

3.

4.

5.

6.

7

8.

9.

10.

12.

13.

Knowledge

Thinking power and/or reasoning

Use in daily life and higher studies

Application of knowledge

Development of skills

Accuracy/exactness/precision

Preparation for examination and

better results.

Wick calculation

Preparation for practical life

Systematic work habits

tearntng patience

Day-to-day problem-solving ability

Subject as a part of life and miror

of civilization.

17

13

8

7

7

5

5

2

2

1

1

1

)!



Objective, Frequency

14. To be able to manage one's things 1
!

15. Mathematical interest and hobbies 1

As it is in the syllabus 1

17. Development of memory 1

18. Mntal exercise 1

19. Systematic generalization 1



CLASS

Teacher effectiveness in the class very.much depends

upon the size of the class.as well. Classes vary in sizes

in the same state and also from one state to anol;her. Since,

it is not possible to dismiss the individual class.variations

in this limited study, the averages for each state haNe Lo,11

worked mut as below:

1111. ....11101,

State t 'Total No. 1Total No.
Union tof studenteof classes
Territorylobserved lor soctions

11110111.14

TAverage
!strength

' in a
I class

Minimum : Maximum
I strength, strength
' in a in a class
class

Pihar

Gujarat

Mysore

Punjab

Delhi
41111.111t

374

363

366

266

242

8

a

8

8

9

46,75

45.38

45.75

33,25

28.89

28

38

38

9

15

76

58

58

57

51

The table above shows a wide range of variation in class

strength in Bihar, Punjab and Delhi. In Gujarat and Mysoro

the range is not so wide, It maybe so because in Mysore,

General Mhthematics is among the compulsory group of subjects

and no other option is given and in Gujarat students can

select any two subjects from amongst the three - Social

Studies, General Science and Elementary Mathematies, and

option is provided only to students appearing from Technical

Schools or High Schools for Commerce. Therefore, most studonts

in Mysore and Gujarat offer Mathematics as a camgulsery stibject.

The lowest strength (9) was in a rural school fer girls in

Punjab where a numbor of girls did Arithmetical problems as part

of household management. The lowest strength (15) in a Delhi
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rural school was attributed to the existence of two or three

other highor secondary schools in the same area. Th, highest

strength (76) in a schcol from Bihar was attributed to teacher

shortage) which necessitated combirsin7 three sections. Th ose

prablems are not directly related to the curriculum but do

influence the over-all learning



An analysis of teaching-learning procedures is not a

simple task. Learning is a complex process and takes place

through many avenues. Also) each teacher plans his teaching

in a way that suits his pupils. Mbreover, it is difficult

to analyse various phases or stages of learning either.

What is, therefore, presented here in Section I is a factual

record of what was observed in classes by the investigators)

and reported by teachers and students during the interview.

To systematize the information, it has been organized into

seven important elements of a typical mathematics lesson:

motivating the children, linking the present lesson with

previous one, teaching new material) problems-solving,

individual and group-work, home-work and use of teaching aids.

A few 0,4f these elements mph as problem-solving, home-wo*,

teaching aids, have been further sub-divided. Each element

and the samdivisions have been rated on a five-point scale

(See Appendix III).

Section II gives a question-wise analysis of the

questionnaire which the students were asked to fill in.

Wherever possible significant figures for different States

and for city and mofussil areas in each State have been

given to facilitate same sort of comparison.
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Section 1

(Teaching . Learning proceslures)
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t .

The importance of proper motivation for a lesson need

hardly be stressed. Effective learning takes place when

puplls are interested in the lesson. What we are considering

here is the conscious effort on the part of.the teacher to

sequre pupil interest and attention. In most of the lessons

observed the teacher, it appeared, did not bother about

motivation. Soon after entering the Class ihe 'teaOher, in

most casds, began with .a statement like the following:

'Last time we did t. O OO . O OOOOOOOOO 441.411.1644soo, toda, qe are

gaing tO stuOy.. ***** Each lesson
:

, , .

was planned as a logical successor to the Previ.o.lis lesson.
,

A few teachers reprimanded those, 7,0poo.diCnOt'attend while a

. r.
few others encowaged some,p4pils.

1.

:

Tht forty.two'leitons obtervekare-rated as'followst

Wilma

Is indiferent aboUt motivatioli

Always reprimands

Encourages good students only
0

0!

Encourages the weak studenti Only,

;ipeprimands and encourages as:midi:heir

requifred,

ELNegue:_acz

23

6

1

5

7
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IL LINKING THE PRESENT LESSON WITH THE PREVIOUS ONE

Mathematics is a sequential subject. The learning of

.new concepts or skills in any lesson depends upon the concepts

.

and skills already learnt. Also, unless a mathematical con-

cept is related to other phases of already learnt mathema-

tics, much time will be wasted in Seduring the interest of

the pupils4 Therefore, before beginning the dAy's lesson,
,

.

At bpdikas incumbent on the teacher 'Lo find out as muqh

he can.about the stUdentsi background with reference to such

abilities and information as mill be required in the new

work. .('

k.Out.ofthe legsons observed, 40 lessons required some

linking Up with previous lessons. These are'rates as.follows:

Cate0aiv Frequeno:,

1. ...lust starts the new Iesson... .
17

.2.
.SimP1.5n.aska,.:'What did we dolast time?' 6

. .3. Adks about difficulties in the problems

assigned for home-work. 2

4. Revises some of the connected concepts

through oral-questioning. " 9

5. Discusses all the connegted concepts 6

This issue was also reported bY students in-their group

interview. Of 26 teacheits, atUdents did not mention anything

about the linking.of the present lesson with previous one

Most probably these teadhers just :edit with..the new,lesson.

Students, however, did mention this in connection with 14

remaining teachers. They are rated as follows:

Cate
Frequency

2 .

An important fact that emerges out of students' responses is

that out of the 14 teachers who linked their lessons with

previous ones only one teacher had linked a Geometry lesson.

Nbst of the geometry lessons start almost independently.
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II/. TEAMING NEW 00NOEPTS

a) Introducing new concepts

A foremost problem of instruction *in secondary

'schdol mathematics is the teaching of ne* Material:" There

-id-no single:method of introducing a new concept, principle,

relationship or dkili. The primary jobs of a teacher are to

äxplain, to Make cledr, to enable the.pupilp to diPcover, to

develop understandin.g, etc. The ekfectiVenesd Of the lesson

, depends. 'very mIch'upan the degree of%part1cipation that the

teacher receives from his pupils iwthe unfolding of the

unfamiliarmateriai,

'Out of the 42 lessons obserifed, 32 leépons were on the

teaching'of neW tiese tegied as follows: .

. .

, .

Cate.A9 :

Teticher simply defines'the'. .

new terms ..

r

Teacher explains 'hitt the explana,..

tion is not systematic.

Frequency

6

6

Teacher explains systematically 12

r

Teacher develops new Concetts with the
helP of the pupils. .

Teacher helps the pupilq discover
new.concepts. ,

6

s!

During 'the 'group interview also, the students were asked
I.

t

t to give information on how their teachers introduced

new materials. The infoi:matiori;was obtained separately

for Arithmetic, GeomAy and Algebra.

ln Arithmetic and Algebra information could be

obtained in respect of.18 teachers. In Geometry similar

2
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information was made available for 26 teachers. Theoe

are rated as follows:

Category 1

Arith. Alge. ' Geo
: Total

'.; letic bra 1 Ilmtr.7 f

NO. of lessOns in

1. pimply defines the new

concept

I 1 I I

I 1 I

I 3 I n I t

i I ^:.1 I
5

2. Explains but the explana.
tion.i's not systematic 1 4 .

3

I

I 12

3. Explains the concept syste. I

matically

ct

I 10 1 17
4 :

1 37

.4. Develops the new *concept
with pupil par:ticipation

o

f

#1111111,

Helps the pupils discover I

I.
3 4 8

t'

new concepts.
.t

NW

r11101~

It comes,out of:this analysis pat the,pupils them .

selves feel that at leastan 90% caSed-the teacher does not

seek their partioipation and does4mast of the talking him

self. Also, the explanations gi-,ren by,tdachers ave systema:tic

more in Geometry than In Arithmetic or Algebra, which mieat

be due to the fact that most of ihe stepsall.Geometry are

lOgically arranged and the teacher, follows them in sequence.

.

(b) rin lea&a1rM.nocjIpg,`new conce t

Teaching new materials, the teacher should also ensure

that proper learning has taken place. Even when a teacher

t'ries his best"piocodureo, it s poqsiblo that they have

Testlted in uperficial learning or no learning at all. Plany
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difficulties in mathematics learning can be traced to the

imperfect learning of new materials.

Out of the 32 teachers who taught new concepts,

7 did not bother about finding out if pupils understood;

8 simply asked them if they had understood; 12 teachers

tried to ensure it through oral work and 4 teachers through

written work. Only 1 teacher used both oral and written work

to ensure learning.

If we put the category-wise frequencies for teaching

new materials (as obtained in W above) against the above

frequences, we find a great similarity in the pattern.

Category

.1.1101..

6

2

3

4

5

No. of le'ssons
under

Teaching new
concepts

6

6

12

6

2

32

No. of lessons
under

Ensuring learning

9.ItfEL!INVARIA--

7

12

4 .

1

32

Not much information on this aspect could be

obtained from group interviews of students as it was found

rather difficult to explain it to them in a non-suggestive

manner. It was only for 10 teachers that information was

available. Out of these 10 teachers 1 did not bother,

4 Just asked the pupils if they had. understood, 4 tried

to ensure it through oral work and 1 did it through

written work.
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PROBLEMOLV1NG

An important objective of teaching mathematics is to

increase the child's ability to think 'with the ideas of

mathematics. This makes problem-solving a major concern of

the mathematics teacher. Problem-solving is used both as

a method and as content. Mudh has been said and written

en the definition of problem and problem-solving. Ar the

purpose of this stUdy we took the same meaning of 'problem'

as is popular in common parlancep.viz., a problem is any

. challenging question proposed by the teacher (er students)

for solution in the elass, and gave consideration to the

followineaspects in protlem-sblving.

I

a) Selection of the problem

0 Presentation of the problem

c) Ensuring understanding of the problem

d) Anaysis of the problem

r
e) SOlution of the problem

fr 'Drill on typical difficulties.in solving the problem

0:7°Pitotice on sdmilar problems.

.8e1eOt1on of the Problem: Problem.solving begins with

the child's acceptance of the problem, Unless the

problem is within the range of his experience, he

.;
may not feel the need to save it and may develop a

wrong attitude towards it.

Out of the 37 lessons in Which teachf;rs solved

i;

08

"pioblems only 35 lessons required some selection of

the problem. These are rated as follow:

DAtealm. &Mit=
Does not make any seleotion but

follows the exact order of problems 11

as given in the textbook.
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Cate gory

SelectS only suitable problems

and from the'textbook and doe's not

follow the exact order of

problems. .

Freauerm.

13

Selects suitable probaems from

other sources but they are not 4

.f.
real to the students.

".

44 Selects suitable and real probleis 5

from other sources.

5. Formulates.suitable and real ptoblems. 1

This shows that to a greatextent.teachers depend upon

the textbooks for the selection.of the problem. This

is apt to make the sOject monotonous and devoid of

reality and genuineness.

When asked about the use of materials other than

the textbook to:Supplement their teaching, 19 teachers

admitted the use of other materials« Of these 19

teachers, 4 used question papers from previous

examinations after they had finished regular teaching,

the other 15 usdd other textbooks (not prescribed for

the class), reference books and question papers from

previous examinations.

ofbhe

The importance of making children understand the

problem before proceeding to solving it cannot be

denied. 'Much of the child's understanding of the

problem depends upon the manner the teacher presents it«

The quality of preSentation depends upon the opportunity

it gives tochildren to read the problem, and see its
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relationships to past experiences. There is no one

way of presenting a problem. The 37 lessons observed

in this connection show that teachers follolied different

techniques. These are rated as follows:

Category

Reads out the problem to the class

Asks the class to read the problem

silently from the textbook.

Asks a couple of students to read

the problem aloud.

4. Reads out the problem and writes

excerpts on the baack-board as well.

3, Writes the full statement of the

FrequeneY

1.2

4

ONO

6

problem on the black-board and reads 15

it aloud too.

The number of teachers under category 5 includes

the treatment of such lessons in Algebra and,Trigono-

...::,;metry where writing the full statement of the problem

was only writing a symbolic statement.-.. .

.After the problem has been.,presented the teacher

is expected to enable the 'students to systematicsAy

analyse it by re41ring him to go through a sequence

of steps, such as what is required? What is given?

what operations can be used? etc. It requires

recognition of relationships and getting the meaning

of the problem.
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The 37 teachers observed are rated 'as follows:

Category Frequency

1. Does not analyse the problem at 6

all
. .

2. Does not analyse the problem systema-

tically

3. Presents a systematic analysis of the

11
problem

4. Fresents'a grstematic analysis of the

problem, at times putting suglestive 9

questions

An4yses the problem systematically

with full participation of the 4

students.

d) Ensuring understanding of the probaem.

A teacher has now to ensure that the students

have understood the problem. If there is any lack

of understanding:then the teacher has to trace the

',-above stages again. The 57 teachers otoerved in this

study are.rated as follows:

Categpry;
...ftlaZgAt

Dbos not bother about students' 6

'understanding

. Just asks them if they have 11

understood

3. : Adks some selected students 11

Adks some students,and repeats 5

the analysis, if necessary

5. Ensures understanding by almost all 4
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e) Solution of the problem

The solution of protaem requiroa 11141er montal

activity than that involvod in cheer computation. It

in difficult to nor? .ihich method is bent for solving

probloms. Amino teacher at each stop helpo each

student to wolgt out a nolution for himaalf ani d000

not insist on a (Anglo mothod,

The 37 teachers obsorvod in thia atadywora

rated as folicws:

1. Epos not solve the problem at all ..

Prononto the full solution pf a

now problem

Solvos tho problem without student

partióipation

44 Solves the problem with studont

participation

Discusses all posnible methods of

solving the problem.

g) FirilLtin Jimatra

110

10

A. prxiblua in solvod by eadh individual ntudont

in bin own way and in or, dant ho had to %ordinate

a number of china. The calms of failure in protIcn4

solving aro many and each c%ild han his own area of

difficulty. Sew diffication are individual and snip°

aro common Oor mew studonta, The vartoun stepo through

which a ntmlont panson in solving protlomsoaro nnt

mutually exolusive and weakness in one skill may lead

to failure in acme mthor. It isIthoroforo,important that

the teacher should locato typical difficultion of the

studonts and gtvo them sufficiont practice in that area

to each inlividual ntudont.
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The 37 teachers observed in this study are rated

as follows:

Category

Does not bother about typical

difficulties

Z. Simply tells the students typical

difficulties of the problem

Suggests.some drill work on typical

difficulties

Gives them drill in class but does

Premerz

18

11

-. not look into individual difficulties

,Gives,tliem drill and looks into 1

irdividual needs.

Practice on similar- roblems

In mathematics it is necessary to perfect and

maintain skills through systematic practice on similar

probieins. This alio gtves students more confidence

in the' use of.skills Whenever,occasion demands.

The 37 teachers obserVed in the study are rated

as follows:

Category

Does not give any practice

Frequency

6

on similar problems

Gives general hints for solving 11

similar kroblems

Simtly::askathe _Students to solve.one

'mere dinilar problem

Solves similar problems with,,student

participatibn .

Seledts and solves sufficient number

Of SiMilar,problems.

4

12
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V. INDIVIDUAL AND GROUP WORK

A skilrul mathematics teacher attempts to. seek

balance batween the various phases of learning. While he

guides the learning he's careful not to do most of the

'talking' or 'telling', himself. Much of the success depends

upon the extent of student participation in the developnient

of the lesson. Not all atudents in a class are at the same

level of learhing, and student participation can be easily

available if teacher plans his Work to suit the.students of

varieus abilities. Existence of various levels of learning
!

in Et class makes grouping an important aspect 'of teaching.
.

If suitable groups are formed in a class) learning is.facili

tated.

amiag.22_ptudents

In this study it was found that out of 42 teaehers

who Were observed 35 did not group the students. They

were all the time teaching the class as a whole. Only

4 teachers allowed some group work but grouping in

these cases was according to seating arrangeient.

The'remaining 3 teachers allowed grouP work but groups

were formed without any criterion: they Were neither
't

according to ability nor according to seating arrangemente

All this dhows that the teadhers do not accept group

work a4 an integral,part of teaching and do riot plan

systematic group activity in class.
.

During group interviews also, infermation was

obtained on this issue fran students. In all, 41 gtoups

of students were interviewed. 25 groups were silent

on this point and did not mention anything about group

study. Seven groups denied the existence of any sugh

practice. In two cases students reported that grouP
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work was encouraged but in only 1 caSe it was reported

that group work is sy-stematically Planned for the purpose
.

furthering learning.

ln the remaining seven groups the inveitigators

asked if there was any sort of cooperative study among

the .students arranged either by the students'voluntarily

or by the teacher. This was slightly different from

what was.implied above (i.e. study in smell `greups

under teanher supervision during regular class"periods).

In these cases student cooperatiori was reported in doing

home-work and also in checking work.
,

liepAnp in individual difficulties

. t

Many a time a student of mathematics is not able

to assimulate concepts, principles and relationships

because he has some individual difficulties. When the

class is conducted on the basis of heterogeneous

grouping and common assignment, individualization is

difficult. Whatever approach a teacher may use,

the need to lOok into the.indi-vidual difficulties of

students and give them help to overcome them is

always present. This help may be given either in
-

class or outside. The teacher's help available to

individual students in the class was studied during

both classroom teaching observation and group interview

and that available outside the class was studied through

students group interviews.
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The 42 teachers observed in this study are rated

as follows:

OategOr'y Frequency

,

1. Never attends to individual

difficulties

2. Attends to individual difficulties

Of good students only

13

1

Attends to individual difficulties 8

of weak students only

Attends to indiirldual difficulties 14

Of few (irrespective of the bright

or the weak)

Attends to individual difficulties 6

of almost all:

Stddentst,rssponses on the availability of teacher

help did nOt..represent any unaniinity even on the same

teacher; However, of the 41 groups.of students inter's.

vieWed,.3 groups Said that the teachers' help was avail.; .

able outside the class only, 5, inside the 'class only4 and

19,-bOth in and out.of class.

In the remaining 4 groups, students' opinion of%a,

single teacher is listed below:

1; The teacher was not interested in teaching mathew

matics and was doing so under compulsion. peewee

of the teacher's indifference the students never

asked him to remove their difficulties.

21 The teacher always taught the whole class and never

allowed individual students to put forward his

difficulties.

On moat days practically no time was left for

resolving individual difficulties in.class:
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3. The teacher did not care about sWents I learning

and never allowed time for students, to put forward

their individual difficulties.
. ." I.". e .t

. ,.t "
The teacher had scared the students so much that

they Pelt afraid of asking him their difficulties.

.6) Supervision'of student work ja.sasal

To be really effective the teacher must be

continually in touch .with the work of every individual

student. He should be quick in. locating the difficulties

and needs of various students. Also, he should aioid

imposing himself too much upon them. He should be

available wherever his help is needed. In our system'

of class teaching it is not possible' for a ieacherAo

supervise the work of every student in every period,

nor is this expected of him.

In this studir 41 teachers were observed.. They.

are rated

1.

as follows: '

Oates= ,:,

Does not supervise student work,

at all

7

2. Supervises work on localised

basis

15

3. Supeivision is well distributed 8

...r 4; Supervcses almost all 4

5. Supervisei3 effectivay 5

4..

to



! "

t.
VI. HOME-WORK

'Tomb asdighments have been regarded as an important
7.

:13P-rt.:of'rttheinatics teaching. It is:a very' common technique

to primildemOre.practice to..students!:..Since indefenderit

supervised study in classrooms is.not always possible, home-

work is the only alternative for maldng.children work inde-

pendently at hom

An attempt was made to collect information, about exis-

ting practices with regard to various aspects .of.home-wotk,

viz. how often it is .assigned; sources of home-work, .ohecking

metheds appropriateness', work habits of students, total load,

etc; The information was collected through classroom observa-

tient teacher interview, dtuderit interview, checking note-

books and a brief questionnaire to gbudents, The findings"

on various aspects are presented here.

y940 .hejne-work in class

In all 41 lessons were observed to note if teachers

make any reference to home-wo'rk or use it as an activity

in the 'class. These are rated ag follows:

Oat(_gm!..

Poe s n .refer 4ot

2. Simply sIgns in clabi the' home-

'work pf. pupils

Assigns home-work towards

the end of the class period.
* "

441 Spends sometime discussing home-work

before starting the day's l'eson

5. Checks the home-work of seIeoted

students only.

n

Frequencx,

... 14
t

3

.*;
,1*

4:

t-t;',1,.. .; "

is
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4,4 f

....47:1*;.4.... .4

:-

Class observation thus indicates that the teachers

do net take home.woi* as an instructional activity. It is
.1

used in a narrow sense, only to provide additional practice

on the :topics, taught.: Onily 8 teachers spent uometime in

class on home-wo",..that too onlY in-Signing or discussing.

None tried in any..way to use hoine-woik as a 'starting point

or a means of mativation for the 'aaPs lesson,

gow eften assigned?

. Te.be effective home-work should be assigned regularly".

Information, was obtained through teacher interview, students'

interview and examination of note-books. (jut of 40 teachers
. ."

. .
interviewed, 28 teachers repoited that they assign home-work

after every period or'mathematios, 1 teacher reported that
. e

hp..asedgned home-work once in a month,, the rem4ining 12

teachers did not assign any home-work regularly..

out of .the 41 groups 'of students intv.viewed, 20 groups

reported that home-work was assigned to:them after every

period 9 groups reported that assignmants were given but

nOt after every period.

Osii of the 41 oases in which home-work notes.books were

exaidned, only in 18 it was found that the home-work was

given after almost every period. In 5 cases the iregularity

was very significant. A few difficulties. =oh as the

students did not put date's on the home.worki note.book(not
,

0 =

all note-books could,be made, available) came in way of inter-

preting the information from home.work note-books in the

remaining casps.t

Zur pea of homo.,work.

Sources other Alen presciribed books are important in
Of

assigning homa'4pokA.1N itformatioh about sourees was obtained

in teaoher interview and student interview,



-: 32 :-

Out of 40 teachers interviewed, 20 teachers reportedt
that they use ihe prescribed textbook only for assigning

home-work, 10 teachers said that at times they used other

materials as well. These 10 teachers when questioned further

indicated that generally the other sources were books other

than the prescribed textbook or examination papers.

Out of the 41 groups of students interviewed only one

group reported that the assignments were given from sources

ether than the textbook, 2 groups specifically mentioned

that the assignments were given from the textbook only.

. It is, therefore, clear that main source of home-work

is the textbook exercises.

0.1442NIAMOMMONft

Effectiveness of home-work also depends upon how it is

checked. Checking serves two purposes: it helps the teacher

knew the typical difficulties in the topic and also the

progress of individual students.

It was found that generally two methods are used for

checking home-work. First, group leaders,appointed by the

teacher &leek it, which the teacher later signs. Second,

the teacher himself checks home-work. When a teacher himself,

checks home-work, he may use.any of the following methods:

1. Reading mit o.f the correct solution and asking the

students to compare.

2. Checking tile final answer only.'

3. Marking'mistakes only.

4. Giving corrections only.

6. Giving corrections with instructiims.

6 Entering some remarks in the note.books.
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Home-work ii-cheCked by some teachers in class and by
;

others outside; Of the 40 teachers interviewed, 24 teachers

reported that they check home-work 1.n class, 4 teachers

reported 'that they often Checked it. outside class also.

The teachers .who checked home-work in class were further

asked about the type of checking they did. 10 teachers said

that they merely signed home-work, 10 that they marked mis-

takes only, .5 that they corrected the work and wrote instruo.
.0.

tions on the note-books for improvement in written work. Only

5 teachers gave Some reMarks also. This was,by means of offering

grades on the work 'done or other general remarks.
S S

In cases where the.teacher checked.home-work in class,

it was observed that he engaged the class .in.,solving some

sums based on the day Is lesson while he was busy 'going through

the home-work note-books.

The groups 'of students interviewed reported the follow-

ing methods of checking:
No. of ema

Method of Olecking wht? reported

Home-work checked by group-leaders

2. Home-work checked by qroup-leaders

5

whose work had been checked by the teacher 2

Teacher Just signed the note.books 3

4. Teacher signed home-work only when

a there is an inispection

5. Teacher announced the correct answers in

the class ahd asked students to check if

their anSwers were oorrect.

Teadher checked, ono question, nt,tly the

last one, ana signe4'

Teacher noted the problem that most students

could not solve and solved them. 5
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The group.leaders generally checked the number of

sums each student had done out of the sums assigned and

the.answers to the sums. The teachers signed the note-books
0

after they had been checked by group leaders. In one case

it was reported that the group leaders were asked to help

others in doing home-work in a formal class called a 'study

aims

The examination of home-work note-books also showed a

variety in methods of checking. ahese are noted into five

categories, which are not mutually exclusive.

.
Categpry Frequency

16 Corrected home-work and gave

suggestions for imprdvement
s

2. Competed home.work but gave no sugiestions 5

5. Markedmistakes only 5

4 Matked mistakes and gave remarks to
5

indicate quality of work done

Simply signed the note-book 10

In only 8 cases it was found that the teacher maintained

eql

a diary to keep a recoid C:if his assessmentof students' work.

The teachers who gaveremarks to indicate thp quality of

work done did it in two ways, by giving qualitative rematks

such as 'good' etc. and by grading the work as Al Bp

.....Only 11 tbdchims were found to chedk homp-mork regularly.

The teachers felt that it waa difficult to to regular in

chocking home-work because or heavy class-load.

Load nf Home.4work

The amount of home.work is also an imRortant issue. Too

much of home-work is apt to kill interest in ,the subject. There

is no standard formula to measure the appropriateness of home-work

for each student. It was therefore thought proper to ask the

students themsclveu about what thpy feel about the load of home-

work and aIso enquire about the total time they devotedto home-

work in a week.
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put of the 41 groups of r."-Aidents, 21 were of the opinion

...that the home...work load was appropriate. By this they meant

hat An average,student could:do that muoh of wotk in about

an hour. .Five, groups reported the load to be inappropriate.

Two of these five groups stated that it was more than what

could be normally done.

The answers to the question on the time spent on home.

_Work per wedk, show that
.

.2448% students devoted six:hours or pore.

34.4% students devoted four to five hours..: 01

32.9% students devoted two to three hours.

7.1% students devoted one hour or less.

Differentiated

The home-work should be appropriate to the needs of

individual student. Generally speaking we find three types

of students: below average, average, and above average.

Teachers can consciously try to give separate assignments

that suit each of these types of students or make provision.

for them in the same assignment.

Observations made under this study show that only

one teacher assigned extra motk to bright students. All

others gave,the .same assignment to all irrespective of the

needs of the *.w or.the bright. 'The examination of home-work
rt. t

note...books revealed in many cases that the students used
- ;

malpractices such.as copying the polution from a key to the
.,

book or another student's note-book.

Ximost all the student-groups con ed that the same

assignments were set for all. Only ono group said that the

teacher gave them the freedom to do aa many as they could, but
r

no special consideration wets paid to the needs of the different
.

categories of .studeqs
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Study habits

Students should cultivate healthy habits such as being

systematic, regular, neat and clear.

The examination of home-work note-books reveals that:

a) A majority of the students kept astoraatic record

a their home-work.

b) A majority'of students tended to reproduce as much

as NE ..ible from what the teacher wrote for that' on

the black-board.

0) In 12 cases students had shim intereab in class-work

d) In 19 cases the students were regular in doing

assignments.

e) In 7 cases a table of contents was given in the lime-

work note-book.

f) In 21 cases students had done work systematically.

Through the students! questiktnaire information was

obtained about the day and time during the day home-work
a

was done by students No general trends could be detected.
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a) Use of Blackboard

The use of learning aids is an-important part of'

instructional procedure:* The Use'of the blackboard as an

aid. to learning undoubtedly the most.important part of

teaching mathematic's: It w.s, therefore, thought useful to

bservii hOW effeotively the tea.chers used the.`blackboard.

The observation of '42 teachers revealed the followings

Category ..Frequeney

1. Uses the blackboard rarely
.

2. Use of the blackboard inadequate and

'uney'stematiC' .

Use Of..the blackboard:adequate but:.

unsyStematic "

5

IThe of the-blackboard is inadequate 2

but systematic

'5." Use of the blackbr.p.rd is adequate and 21

systematic.

In observing blackboard work handwriting waS not assessed.

The other two aspects of blackboard work that were

considered were: 'use of unitg of measurement ,and presentation

o f all the steps for :solving the

iY Use of units of Measurement

-Nu.ch of the coMpUtational work in'mathematics

requires the use:Of measurement. Difficulties in computation

arise if students do riot label the nuMbers.. Also, results

are correct dnly .if they are expressed in proper units. In .

18 lessons, :out of 42 observed, 'the use of units was not

required. The remaining. 24,lessons are rated as f011ows:



38 :-

Categorti

1. Was not concerned about their use

Neither particular.of their use-himself
.

ntir insisted. on .:their . us e by studen t s..

Not very particular in their use himself

; butinsisted- on- their use by' studEtts

Particular in their. use himself:but didnot

.7. :Ansist on their:use by students 10

Always used these himself and insisted

FrecruenoY

3

4

en their use by the students 5

JALbetwen difent step

A number of steps are necessary in .presenting

the selution to any problem in mathematics. .The steps should

also be written in proper sequence and no important step

left out. This is important to develop thinldng of students

and make them used to the rigour of mathematical thinking.

In 40 lessons out of those observed, it was necessary

to write steps in proper sequence and link them properly.

Theseare rated as follows:

Category Freemen!".

-Did not. dare to link the Steps 6

2. Was neither particular himself nor 4

insisted on. studentS to link..the steps

Was not partiCular hithself but insisted 6

. On 'StUdents to -link the steps

4. . . :Wah Partioulat himself but did not .18

inbist on students to link the .stePis

Wad partiCular himself and also insisied- 6

s.tiad6hts" to link' the steps1.

it
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b) Use of other aids

Use of teaching aids other than the blackboard

in teaching of mathematics is still a controversial. matter.

However, some teachers hivour"their use'.on the-plea that aids

help in clarifying the concePtS 'and stimulst'ing thinking.

In 22 lessons out of 42.1 no teaching aid was required.

In 14 lessons ,teacherp did not use any aids although they

could have used them. Only six teachers used suitable aids,

:two ef these ineffectively.

c) Textbooks

i) Selection of textbook; .

Information regarding the selection of textbooks

was obtained durin-g 'the teacher interview. 'The practices

differ fran school to 'ichoOl. ThelmajorzEpraotices and the

number of schools Which follow them are giveh

.Type No. of Schooli

Books are selected by the Department

Q f Education

2. Books are selected by the management

. of the school

.. Books are selected by the principal
..

. who may .or may not consult any other

5.

.person

Books. are selected by
. ..-

taachers appointed ty

Eboks are selected by

a. committee of-
.

ihe.principal

the teacher'

12

1

9

6

6
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ii) Use of_textbook

Textbooks farm the core of instruction in

, mathematics* Textbooks are,in use in class,and outside for

many- purposes. The information collected through .classroom

observation, interview with teachers and students, and the

: :Auestionnaire given to students iS present,ed hero,

The'59 teachere whose classes were ObserVed'are

rated as follows:

Cate mry ftemziazt
.0 .

Did not lisii."the textbook at all.. 7

2. Used the textbook only:for home 5

assignment

.Used the textbook for practice exercises 25

andregasiguing,home.work.

Ueed the_textbook for the stuc4r of des- IMO

criptive material and solved examples

supplemented the textbook from his own notes .2

. Textbooks are thus commonly used for sums to be solved

by students in class or at home. Use of textbooks for this
; r

purpose was supportedby all the 59 teachers who were interviewed. ,

One of these teachers was even of the opinion that a texbbook

should only inClude a graded set of problems or exercises.

Fourteen teachers reported that they.asked, their students

.

to read the soIvOd examplegt .$ix,teachers reported that

. .

they asked their stUdents to .rep.d the descriptive material

given in the book. One teacher reported that he asked his

students to read theorems,:from the book ,before coming to

the class.



The dependence on teAbodlcs for asagning sums for

'practice in class ana at hoxe was reported by students as

well during,their interview. Thny also reported seven cases

where.the teadher did not consult the textbook at all. When

questioned about how teacLars used thq textbooks, the students

reported the following 1130:

A. Gegmetrzlexp.Ooks

1. Teacher read zhe staement of the theorem from the book.

2. a) Teacher and/or students read the statement of

the theorem.

b) After.proving the theorem, teacher asked the

students to real the proof from the textbook, or

teadher asked the students to read.the theorem

in advance, before giving the proof himself.

S. Teacher read the statemenbs from the book and put

questions which the students answered after looking

into the took.

4. Teacher asked the sbudents to read theorems at home

before coming to the class.

B. Arithmetic and Aloebra textbooks

1. Teacher read and/or solved the solved examples.

2. Teachers asked the students to read the descdptive

material and solved examples for a topic in advance

and alk after it had been taught.

S. Teacher asked the students to read the desorLptive

material and solved examples at home and when they

found difficulty in solving an exercise.



The questionnaire also included some questi on on the

use of the textbook. It may be mentioned that the information

obtained through the questionnaire on these items vas

different from what was obtained during students' interview

and teacher interview. While the questionnaire figures

indicate that 10% of the students did not read the solved

examples, during their interview the students indicated that

they did read solved examples at least when they were unable

to solve a sum and a Amilar solved example oould be located.

Similarly, the response that 90% students read the,descriptive

mate;ial given in the books as obtained from questionnaires

was not supported by the interviews. During teacher interview

it was found that rarely did a teacher advise his students to

read the descriptive material. Also, during their interview

students reported that even when the teacher had advised them

to read descriptive material and solved examples, they had

avoided reading them,



Q.1. About how muoh time do you spend per week at home to

complete your home-work in Elementary Mathematics only?

This should include only that time that you devote to the

work assigned to you by the teacher as home-work.

A. Six hours or more

B. Four to five hours

C. Two to three hours

D. One hour 6r less 4E7
Ansa. The questionnaire was administeredto 1528 students.

Their replies to this question could be classified as

under:

A. Sixhours or more 24.8%

B. Four to five hours 34.4%

C. Two to three hours 52.9%

D. One hour or less 7.1%

The remaining about 1% have either not responded

to this question or have replied in a manner velem

the response cannot be quantified.

2. An important comparison emerges when we study the

figures for city areas and mofussil areas in which

we have categorised our study. Giveabolow are

figures in percentages of students devoting six

hours or more per week to home work.

State City area MofusSq State ao
area.

Bihar

Delhi

Gujarat

Mysore

Punjab

10.3

3909

11.3

27.3

36.0

30.0

55.3

20.9

14.4

42.5

16.9

40.8

16.8

20.9

38.7'

Noto: The figures in various tables are in percentages.



Section,

(An analysis of students' questionnaire)
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It.is clear that in all the States, except Mysore,

the number of students devoting.six hours or more
A

is greater in mofussil area than in dity area.

MYsore becomes a typical case because in two out

of the four mofussil schools taken for study teachers

had peculiar practice. In one school the teadher

assigned home-work once a month which was don3 in

a special note-book by students. In other school,

the teacher assigned home-work once a week only.

Ans.3. Some significant differences (10% or more) were found

between the city area and mofusdl area within a

State. These are given belowl

State
Bihar De hi Gujarat sore

0 II I 0 14 0 lvi
Pun ab

A. 110.3 1 30.3 139.9 1 53.3: 11.3 1 20.9 1 27.3'14.4 '

1 t 1
1 f t f

/ I I I I I I
1

f t I

1 I 129.4 ., 200 ' 1 ' 30.7 t39.8 f f t

I . 4. I tI I f I. I . I . f- r......
1 I '1 t 1., I f t I I

f 45.8 f33.6 125.0 1 1343t t t 23.5t17.8 ' 1
I

= .
t

I 7.6 14.4:

(ta or

However if the figures are taken together for the

five States the differences bec.ohle almost negligible

Response
No.

No. of Student an werin in

Mem; 1 areaCity are

A.

B.

24.4

33.7

34

25.5

35.5

30.9

7.0 7.0

(This may*because of the figures for Mysore ) *bo so

Notes- 0 is a symbol for city and Mfor mofUssil.
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Ans..4. The following table gives the inter-state figures

for each response. It may be studied for drawing con-

parisons sUbject'to a few reservations given below:

e) The ratio of rospondc;nts from city areas to

respondents fro-1*m is7.11 areas is 3:2 in

. the total r,L; tic.nts from five States.

The. State-wise ratio of responda.nts from city

areawto .reorlants from motussil areas is:

i) 2ihar 2:1

ii) Delhi 15:1

iii) Gujarat 1:1

iv) My.,74c)ria 1:1
.

v) Punzlab 4:3

se. s

38,4

-The limitations inhdrrInt bocause of the inci
of the samrls.

4

State_

aLhar'

Response, No.

.Demi 40 8 ;.:809

41;7 6.2 1.5

24.2' -447- 1.4

Gujarat 16,5 44- C 32.2 6.3 .6

Mysore 20.9

Punjab

28.0
aMilefli.6111.80 WW111

38.7 3448

39.3 10.9

21.1 5.6

Combined 24.8 34.4 32.9 7.1.
-

Tho two middle eatogorles contain a very large group

g . -of respondents and may be that the discritnifiatiim

between the two is tot'vory fine. If wo jusi combine

the figures for those .two. Punjab and Delhi,got a similar
u ca didttilititioif ai o -dO, Bihar and GUjarat:.NyliOie stands a

-typical probabl3r traCtili'SO of the readotis "Statid earlier.
it.



Q.2. When the home-work is not to be shown the next tiny,

1

do you generally finish. it the day it is assigned

to you or on the day or the previous day when it

has to be shown to the teacher ?

.. Oat

.......

A. The same day when it is assigned

B. On the der" it is to be ,,,hown. to the

teachex
,

On a dgy previous to the day when it

is to' be shown to the teacher.

D. None of-the.above.

Ans.1...The replies to this question could be classified

* .

e...,
illesponse ..ltai* ea

No. t Bihar Delhi Gatiarat Thntb

t r""r"."."1 1 =.""=" 0 M 0 t M

014Yatormo

as under:
MY Op

A. The same day when it.is assigned

B. On the day it is to be shown to

the teacher

On a day previous to the duy when

it. is to 'be shown to the teacher

D. None of the above.

15.9%

0.7%

.2. Considering the differences for city areas and

mofussil areas within the same state we find that

the differences are move significant in case of Bpar.

A few of the prominent differences are given here:

ANNIMOVIONPOPINNISW

Avef.

............

I I I I t I f t 1 I

1 A. 71.8 1 85.5 t t t . it. t....--t................t...................1.

t I I t I

f
B..

t
1 6.5 : 14.5 /

1 t 1 t

f 1 1
1 r

t

f f f 1

f
0* 1 18.7 I 29.0 f 8.7 20.0 15.3 I 10

1
.7 10.5 404:

I T f I 1

t t f

-

I .
OM* VIIIIIIMOMMMISMII...101.1110.0.1111111

D.
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.5. The fUlowing table gives inter.state figures

for each response. It may be studied for drawing

comparisons subject to the reservations as given

in the previous question.

Bihar

Delhi

Gujarat

64.0 9.5

82.5

Mysore

85.7

6.6

22.2 1.5

9.5 0.9

47.0

5.6 12.1 0.5
1

26.1 23.19.° I 0.6

Punj ab

Combined I

88.0

71.9

3«0

10.5

8.0 0.4

'15.9 0.7

One amoral trond is wry clear in the case of Delhi,

Gujarat and Pullb, and ts some eNtent in Bihar,

that a larce majority of students complete the

assigned homc.work ou 1;he day or aseignment itself.
In ycore the date of presentation of the work to

the teacher covPrns th3 date of the students doing

it. As a matter of fact, response 0 is a forced

response. Work camot to postponed any* further.

This tendency dotal the work at the,last moment

to present in groups ótudied in Pihar and !Wore.

Q.3. When do you genorally'do your hppe.work ?'

CL7 A. AN: after returning from school

P. Just before evening Mealo
s

auer owning mgals.

In the =ming .

ro fixcd



Before presenting the data on these respOnses

a few of the important points which ma4te kept in

view are mentioned.

1. Time of the day when the home-work is done is

determined (apart from individual habits)

by school timings. In the case of schools

starting early morning and closing late

afternoon it is not possible to do home-work

in the morning or shortly after reaching home

from school.

In rural areas not muCh work can normally be

done late at night emmept where electric power

is available.

The season also determines the time of doing

work at home.

Social habits also affect the timings.

In some places schools work in two shifts.

Tb facilitate interpretation of the data the

time of visits of the research staff along with school

timings are given below:

State Dates of visit - Schobl timings

Bihar First half of March 10 a.m. to 4 p.m.

Delhi a) Second half of March 16 -.65 4 p.m.
b) First half of Sept. a) 7 a.m. to 12.30 Nm.

b) 12.45 to 4.30 p.m.

,Gujarat Fitst half of July a) 10.30 a.m. to 4.30 p.m.
b) 12.30 p.m. to 6.00 p.m.

Mysore Middle of July 10.00 aim; to 4.00 p.m.

7.00 a.m. to 1.00 p.m.Punjab a) Last week of May
b) Third week of June



1

1. %."Ithe replies to this question can be: classified as under:

A. Just after returning from school 35.5%

B. Just before evf?ming meals 14.3%.

7. 0. .After evening meals* l& 5%

In the morning 21.7%

E. No' fixed time

2: The table belo-d gives the differerfces in city areas

afid mofuSsil areasin different states.

Response ' ........ states
_______,-.. -___,..,_-,NOii'' I

t iUhar
ftem......... ...armD3:11.L-.._____,.........Glijarat &sore Pup.,is.b

0 . , ..; M ' 0 ' 14 '. 0 ," N I . g I 4: I
1 0 ; Pi

1

A. J?2.t?.:.1.7.3 ' 42.#4 ',6681'..32.9 1 25:03.. ' .4 t

1 1 1 1 t 1 1

0.. 2

1 2

-I 17.3 1 11,2 1 20,.0 2i8, 7.2 1

4

l,1
. t 1 ; II 22.4.1 6.7 33.9 1 40.3
I I } I 2 1 1 2 f'

t

D. /27.6152.51 11,7 1 MI 17.5' 23.1 T-2720'
t t 7 1 1 1 t 1 tt . .

-. t 1 t . I . . . .1 .. t 1 1

CE. t t 1 I 2 I 12.6 1 26.5 C13.3
.i_ ...J . I,

. 1 r t
t r 2

------.----1--......--1
I

11

- It is Clear* from above that Tin caSe of areas-

where schools observed day time (10.00 a.m. to 400 .p.m.)

at the time of enquiry .:Li time was available both in

moinarigs and late evening to' 'do the home-work different

practice is found in city and mofussil areas. In cities
. . , .
tioie stadents the*.ev:eningthiin iri the mornings.

In mofussil areas, even wnere electricity was available,

thestudsaits' i';fork in the mornings than in the eiienings.

Again*comparison between city and;mofussil V dchools

istnot* desirable as of the: seven city schools In* the sample,
. .

I ,
four worked in the mornitg and 3 in day time, the one mofussil

school was a small school worlring in the morning hours.
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3. The followi.ng table gives inter-state figures for each

ziesponse. It may be studied for drawing comparisons

subject to the reservations given in Q. 1.

gtate Respon.se N8..

A 'B D r E

Rihar 20.9 26 7.1
r

35.8

Delhi 1

1

44.1
t

t

1

11.8 1 21.3 10.9 / 10.9

Gujarat 29.2 8.5 t
37.2 -

t

u

t

20.4 '

t

4.1

Mysorci
1

28.3- 14.6 5.3.
t

t

1

32.4 : 19.5

Punjab . 65 e0 8.6 1 8.4
1

.1
1

0.4 '

1

15.8

Zombinwl
1

35.5
f

t 14.3 15.5 t 21,.7 1 11.7

The school, timings at the,time of this stuck were thefl

same in Bi.har,_ C-ujarat and Mysore. As such another

comparison ,is presented here where responses for A, B,

and C for.these states have been combined.

Response 1 State
1-
r Pzi.ha-r..-. I Gujarat

1
It sore

I . ,

A+B+C 1 63.6 37.3 ' 75.2 74.7 I 56.3 35.9
1 t r r

t
1 .

27.6
r

52.7
t t
I 17.5 23.1 I 27.8

1

37.0
r

r r r
r

1
1 r

I

t .

I
r

In this comparison the city and mafussil schools

-..-of- Waist-diem cirlite bi).1anced in proportion. Figures

for Bihar show :that .students. in mofussil schOols

wor,k more in the morning. This may be because some

,people do _believe :that Mathematics can be 'better studie d

with a fresh mind.
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Q.4. In addition to the homework,' do you devote any time

to the studying of Elementary Mathematics at home

apart' from your doing so near the examinations?

A. Yes

No.

if tiyesIt, indicate below about how many hours per week

do you devote to such study excluding the time for

home..work., .
-

hours per week.

If the above answer is "yes", what kifia of work do

you generally do while studying Elementary Mathematics

at home. Write your answer in the space provided.

Ans. . 1st Farb: A very high percentwve of 'students (90%)

. devotedr, time to, study in addition to .the.

time .given.to .doing. homework. City arid mofussil school

differences were not very prominent. As such figures for

each state are presented for interstate comparisons

., only

State tYes !No

Bihar

Delhi --- 88.2 . 11.8

Gujarat 95.3 4.1

Nysore 94.5

punjab 83.8. . 16.2

Combined 9O.2 9.2

As stated by students

in Gajarat and Nysore'

Figures for Punjab are

themselves almost every student

had this type cy.C4o1imta..ry study.

the lowest.



Tpid Part

1. Responses to this (perry were grouped as below:

A. One to two hours.

B. Three to four hours..

O. Five to six hours.

D. Seven and mc:70 hours.

E.. Absurd tieplies or no replies,.

Mese five categories are mutually exclusive and

all comprehensive. Precented below are differences

(selected) between city and mofussil school student

responses.

State ;Renolo. Nbfussil

Blhar A 14.7 10.1

Delhi A 10.5 21.4

0 26.2 0.0

34.9 50.0

Gujarat B 51.5 26.7

20.0 15.0

9.1 40.0

MysOre 13 16..2 26.9

,Punjab 0 23.8 32.6

28.5 21.5

Combined A 10.3 8.0

There is no general trend discernable in these
.....

:7" differences.though aL times the difference were very

hi0.0.'e.g. in caseof Ckljarat in responses (B) and'

(D)

2. 'Ivor inter-state comparisons the figures are presen-
.

ted in two groups. 'Group 1 combines catepries A.

and.% and groUp 2 combines categories 0 'and D.. . Ii 7...

.1 .7

.."



E3

State 07o:....1.I Group, I

Bihar 39.e 59.7

Delhi 39,4 6.0.2

pujarat 49_3 42.5

Mysore 26.5 72.4

Punjab 4 .1t,..... 53.0

Combined 39.8 57.6

...1.1111.10404.

3rd Part: As it was an ,open ended question the responses

were grouped in the'following categories:

A. Revisicn of work done before and pre-study of

the new lesson,

B. Study of desc,7iptivl material and formulae.

0. Study of sclyud oxampl3s from text-boCks.

Solvirl of sums fror textbooks.

'E. Reading theorels and committing them to memory.

Fi Study of books other than textbooks.

Practisinc; construns in Geometry..

H. Removal of difficuitios, if any.

I. Others.

J. Absurd replies or no replies.

First of,all we consider cases where students

were not el72eq..Lod to reply bocause they had answered the

first question in the nogative and also cases of absurd

ai Jo replies.

State Studeuts

City Mbfussil Total

(Y) (Y)1

MOOM OMWM.POW OWAO MUM

Bihar

Delhi

Gujarat

Itsore

Punjab

Combined

1

10.7
I

I 12.2

r C:2

t 4.9
i

.15.0

f 9.6

12.0
.

11.!

9.6

j1.4

12.0

I*

r

t

1

19.1- 't
1

6.7 1

t

2.2
r

545

20,7 7-"'"' 9.3 t

f

1,8 '' 13.6 t 9.0
1

33.3 1 11.8 13.3
1

8.6 r 4.1 9.1
. r

49.7 1 .5.0 f 50.5
f

.33.6 , 16.2 i 25.2

.24.6 : 9.5 : 22.3
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X. Not expected to reply

Ye Absurd.or no reply.

50.5% of the students from Mysore gave no reply

or an abiurd reply. Punjdb followed with 25.2% such

cases. Nothing can be explained with regard to these
given

figures. Proceeding further b-elow are L the two most

frequent responses for each area along with actual fre-

quencies.

ata_Le . City

Eihar D(139 ) (63 )

Delhi D(82) ,A(45)

Gujarat A11(103),D(81)

Mysore A(63) y D(11)

Punjab D(48 ) ,A(26 )

Mofupsil

D(79),E(31)

D(4),A(3),G(5)

A(101) p D(82)

A(67),G(9)

D(30) p A(17)

Combined D(361),A(247) D(202) yA(195)

Total

D(218),E(94)

D($91.A(48)

A(204) D(163)

A(130),D(18)

D(78 ), A.(43 )

D(563),A(442)

Responses (D) and (A) were very popular. Bihar

'students were not very responstie to (A) and had (E)

as their second preference. The thing which comes out

`blearly from replies to this question is that students

had not taken favourably to responsds (13) & (0) concerning

descriptive material and formulae, and solved examples«

Even though it may not be a conclusive contradiction

of what the students had said about these two issues in

other questions yet it points to a; contradiction. This

question has worked as a probe question to the two which

followed. It also points to the usefultess of open ended
. .

questions.
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Q.5. Oat side school hours to you study in a group

along with othar students of your class ?

r-7 Yes.

Bt Yo.

If "yesill. in.Lcota the antwor applicable to you

out of the followiag alternatives.

= A. %he whole yoar.

C:17. B. Only at the time of different examinations.

/...= O. Only at the time of annual examinations.

If you study in agroup, how do you select your

partners ?
. .

Ans. Ist Part: The state.mise responSe to.this question

in affirmati-re was as follow:sr,

MYsore 80%

Gujarat 58 .4%

Punjab 454.%

Delhi
4.

Bthar 352%

Studying in a group out side schoolAS more

popular,in mofussil schools.

Part:% Here the responee A, et., the whole year,

was more popular.

3rd Parht The responses were grouped as below: .

A. Those who live near and are class-fellows.

B. Students who can exchange knowledge in case

of.neod.

G. Intelligent students to get hap*in case of

need..

D. Students'Who can tell something Whenever

asked fer.

E. Studentscf good character.

F. Others.

In all States studied the most popular

response was IC'.
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Q.6. Is there any one at your home (not a tutor) who can

help you in the study of Elementary Ehthematics

/---7 A. Yes.

L.77 B. No.

O

If "yes", indicate below how many persons are there.,

in your home who can help you.

No. of persons

If tres", do you get help from him/her/them%

/..7 A. Yes, regularly

/-7 B. Yes, sometimes

No.

If you get any help from any one at ytur fiome, In

what way do you get it ?

AnS. Ist Part: More than 50% of students iepliedin the

affirmative. The state-wise figures for citir and

" .

mofussil areas are given below:

fussilState C1t

Bihar 66.8

belhi 50.0

Gujarat 701

MYsore, 65.6

Punjab 60.6

Combined 62.5

,

42.7

26.7 .

45.2

$ 49.2

44,2

.

. ..45..5

58.6

48.3

46.5

57.4

53.7

55.8

It is clear that greater percentage of city

students have Dame one in the family to help them.

It is most common in Gujarat city areas. 'Delhi

o or o
f .

group has the lowest percentage of students

getting help from family members.

ool...o...00off of, ,1 Of. 4 Of .11 I of Of
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/Ind Part: When questioned on as to how'many such

persons were there about fifty percent Of the students

said that they had'only one person in the family

who helpedthem. Oases where there were three Or

more sudh members who mild help were less than

2D% of the total nurriber who had somebody in the family

to help.

. .

ITIrd Part: 6niy 215% of. the total number of students

got help from the family member3regularIy. Artother 32.4%

received help only at times..

/Vth Part:. This was an open ended question.and the rea-
4.

ponies were grouped as below:

1. Help in solving different questions, when

asked for.

B. Help in removing other types of difficulties

regarding studies.

0. Others.

Oirin below are figures in percentage of those

who had replied the first question in the negative and

were not .expected to reply, and also of those who gave

absured or no replies.

State Studentb not belleta...14.1.121R..0.444

expeoted.to absured or no
4

repay, replies
ota

ihar

Delhi

Gujarai

Wsore
.

Punjab

"41.4

51.2'

41.6

41.8

45,5

9.9

18.8

8.0

22.8

20.3

Combined
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With the rest of the student the first

response was very popular. And it seems to be true

otherwise also. Normally help is given when sought

for. Rarely somebody in the family would. be so
11.

particular as to ask the student ttl sit and work

with him.

Q.7. Do you get any tution in Elementary Maihematias

from a tutor ?

A. Yes

B. No.

Ans. In all about 20% of the students studied reported

having a private tutor at the time of this study.

Practice of engaging private tutors was reported to

be most popular in Bihar and Mysore« Discernable

trends were observed. The 9tate-wise figures are

given in Appendix WTI.

Q.8. Did you get any tution in EleFientary Mathematics

last year ?

Z.= A. Yes.

I= B. No.

An . The number of students who had tntion in last year

was 25% of the total. The state-wise figures are

given in Appendix VIII.

D0 you attend a coaching class or a tution clan

A. Yes.

L*7.7 B. No«

:tha. The coaching classen did not appbar to be very popular

in any of the states. On .thd basis of the responses

received Bihar and Mysore come on the top. State-wise

figures are given in Appendix VIII.



.:

Q.10. Did you attend a coaching class or a tution class

last Year ?.

1,=. A.

I 1 13.

Yon.

The percentage of students givinq affirmative response

is higher than the percentage of studento whe gavo

affirmative reply to Q.9 practicelly in all the states.

Bihar and NYcore come on the top in thic case alse.

State.wice figures are Oxen in Appendix VIII.

Q.11. Ywu must have eolved the Gems from your Arithmetic

textbook. Indicate the,answer applicable to you in

this respect out of the following.

127 A. I have solvad ail the examples.

L717 B. ,I have solved a majority of the examples.

L.= C. I have solved only a few examplee.

2=7 D. I have not aolved any examples other than

those that wore done in the class.

4aastjo The responses were groupod asunder:

A. I have caired all the examples

ic I have solved a majority of the

examrae

I havo solved bay a far examplee.

D. I have not solved any examples other

those
thanthat wore done:in thb claw.

Ana 2 Tho state.wice reoponses for city and mofueoil areas

are given in the following table. The.comparisonn

.

' 'can be drawn sUbject to the restrictions given in

'Quéstion 1.
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Response
No.

MENNIONM.1.1./..

.16

States

Delhi 1 Guj arat

c
.{M .11

1

A. 43.1 I '27,3

--t

B. 158,0

1

C.

111Wirm.

1 M

' Mysore ' Punjab

0 M C M
1

1 I 1 1

13.8t 267 23.2 50.4 20.8 26.3 22.9.30.9
t t 1 1

4120/..,

t
464 i 575,6 0 v . o4%.. 7 1 32 2 t17.5 29.9 4.8.3 124.8

. .

.7,
D. 11.6 1 9.1

. I

t..

121.3 94 5 2 '19.4
I

'.

..

In case of responses A and B a pattern can be

found.,

students

For A, the percentage of mofussil school

is higher than the city school students.

For 13, the re8ponse is higher in city schools in all

4 states except 1lYsore,

'Arri.3. For inter-r,tato corparisons the following table may

be helpful,

111

States A
le_s_221222,3

Bihar ' 17.9 53.4

Delhia
Gujarat'

*sore

14.7 .
f

17.9 10.8

56.9 I

1 1

39.7 42.4 t

23.2 23.2

yunjah . .26,3
. t

7.5-,
9.1 7.7

- .36.3
t

38.3 1 24.1

15.4

11.3

r..

Here Punjab appears to, be the, nearest to the
, .

combined figures and DeIhi probably .the farthest.

If we combine the figures for the first two
are :-ombineirt.

responses, cn the Erounds that each 'and every sum

may, not be considered as a must, to be solved by every
0

student a d:lfferent type of picture emerges.
, .

11WIM

1
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Bihar 71.3

Delhi

-Gujarat 82.1
.

.

MYsore
.

Punjab 64.6'

Combined 67.1'

In:this regroupng...P4nab continues to be
I CP.

.nearest_to the overall but extreme deliiates are

Mysore and Gujarat.

Q.I2, What kinds of sums have you omitted in Arithmetic so far?

_

Ans. the responses far the question were nnt analysed

because of thiselement of unrealiatility in the data

reported. As a matter of fact this questian could

not be interpreted unless the total number of topics

covered were also noted.

Q.13. You must have solved-the sums from your Algebra

textbbok. Indicate the answer applicable to you

in this respect out of the followings

I have solved all 'the examples.

I have solved a majority of tlie examples.

I have solved only a few examples.

I have not solved any examples other

than those that were done in the class.

Ansa. ThJs question is similar to Q.-11 which was'n Arithmetic.

The responses were grouped as under:

A. I have solved all the examples 28%

B. I have solved a majority of the 38.8%

examples.

C. i have solved only a few examples

1)6 I have not solved'any exangles other

tfan thode that were done in the class.

20.9%

11.. 2%
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Ans.2, The significant.differences in state-wise responses

for city and mofUssil areas are given in the following

table. The cotparisons can be drawn subject to the

restrictions given in Q.1.

Response States

NO0 Bihar , Delhi ' Gujarat_ sore Punjab

C M I M 0 ' M--7 M CIM
I II

A. , 18.7 35.5 1 17.4 i 53.3 t!35.4 1557
1

tV9.7 26.5 119.7
V

50.9

f I i 1 i 1 i

B. 1 56.11 55.5 1 t 1 50.8 130.7 t14.2 1 22.6 149.0 1 25.0
t t I tt 1 t 1 1

I

lr I

I f t
C. t 16.9 21.8 7 18.9 6.7,

I
144.2 52.2,

D. t 6.5: 25.0

For response A percentage in mofussil schools'

was consistently higher than that in city schools.

For response B the case was reverse with the excoption

of Mysore. For Delhi, though the difference in

response B for city and mofussil schools was not high

yet it followed the general trend. Quite conspicuous

was the figu:e of 23% against response D in PUnjab

maussil schools. This implies that almost one-fourth

of the students did only that much Algebra that had

been done in the class.

Ans.5. For inter-state Alomparisons the f011owing table is given:

Restonse No.

State A

Rihar

OUP

25.0 49.1

Delhi 18.4 56.4

Gujarat
IINVONer

43.7 40.5

111110.1Rmwr

--7--

nrsore 25.1 18.4

Punjab 24.4 37.9

Combined 28 .0 38.8

1806 7.1

48.0 6.6

8.0

30.2
..=.(71.11100

18.6

22.6 15.5

20.9 11.2
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in Q.11; Punjab came ne are st

'to the eombineti figures end Deihi, prqbably, the

.farthest. The number of -respurtses. to .response

shows an increase in case of Mhar and Delhi as

compared to the...number of responses to rebponee 'A:' in
.

QII. For rosponse D -71so' the tercentage haS "goni) up in
A

all. cases except'for (11.j-arat."

Cdnsideririg. re sponse s 1A1 + 1B! as a grQup ......-.

as done aa?..lier we get the followirig jacture

)11. har .74.1
S.

74.8

Gujarat 8422

MySore, 41.5

Punjab 62.5

.Ccmbined 64.8

Though Punjab continnes to be the nearest to

the overall position, the range has increased from

82.1-46.4 = 35.7 for Arithmetic to 84.241.5 = 42.7

-". for Algebra. This mai be because of varying relative

emphasi's on 'different, b:anches.bf mathematics. Simi-

larly me. find that the range of % in response D has

also increased from 15.4-7.5 = 7.9 for Arithmetic to
"

18.6-6;6**,r12.0 for'. Algabra. '1This further SuppOrtes,"

our info-2E110p of...yarying..emphasis-on different braneheb

of mathematfcs.
"..fr

Q.14. What kind die sums have you omitted, in: Algebra.so far,....-
.... :..1

Ans. The responses 'for this question were riot analysed

because of the element of Unreliabiliti in the data
.

`,777-71;eported. As a matter of fact this question could

"not be intorpreteci unless the topics already taught

were also taken into consideration. -''

Aff
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Q.15. You musthai ti idiheorèrns'jñ CTeotherk:'''''' Indicate
'

:the an s'Wer- that. is. applicable to 3rou -out qf -the
..

following in donnection

A. I have underood practically all the

-t,heoremb. -

I have understood all-the, theorems and

remember ail 'of-thet.

L:77. .

C. I have understood spoi df them .but'remegber

or

practically all of them.

I have not understood most of' the theorems

but remember some of them.

/77 I neither have understood nor remember any

of the theorems.

4041# The responses were grouped as under:

I*

;

I have undervtood practically ail the

....theorems.

. B. 'I halie ..understoikt all. the..theOremt

and :remeiber all of '.61i-emi. ..
O I have undersiood some of.,:the.theorems '24:7%

,:--

, but rertidtberpractically

33.2%

. ,e. . 0

r,have not uncleistoOd most bt 5.4%

but remember. some of-them...

E. I have rioither..understood any theorem
**.

.nor...do.. I .remembe'r .any. 1%

6.% responses were' eurd rep4....i.es.

,..

2. The significlffit differenCes in stE4e.-wii3.Q

for city and mofussil schools are given-in...the

ing table The comparisons may be dratyn subject to

the reservations mentioned in Q.1.

.

.,
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Et ar Del
m 1-14

A. i 17..4 40 .0

B. I. 1

1

58.3 1

C.
t

1..'

D.

:

.,r
34 .1 I 20.0

1
.0s

Bo

States
Gujarat nisore

14 0 Ni

a
0'

71.8
t
43.4 t 12.6

,..t11.111

21.5 I 17.6 '22.1

1 1 26.8 115.0

I 1

-29.7
1
13.8

2

1

1

1

I 1 1

.1

1

1

The most spectacular among these figures is

that for response A in the city delfools of Gujarat.

About 72% of the students said that they had understood

practically all theorems and anothe'r approximately 14%

(n.ot reported in the above table thoutt reported in

thr Appendix) claim to have understood and remembered

alI theorems.

Ans.5. The following table gives an inter.state comparisons.

Response
State A 0

Bihar*.

Delhi

Gujarat

1 30.0

I 18.9

t 42.6 t 26,2 ' 1.2

56.5 21.8 4.2

57.3 1 16.5 21.2

Mysore 1 17.0'. 48.0 21.7

0.6

3.5

Punjab' . 19.6 1 21.8

Combined 1' 36.o 1 33.2 24 7-'
3

33.9 20.7

5.4

0.0 t

0.5

1 0.0

I 0.0 1

I 3.0 1

0.6 11

0.0

18.0

4.4

9.9

1.1

(*Aboard replies or no replies)
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The figures of 57.3% in category IA' in

Gujarat., 4.8.0%and 4.6% in category !BY for Itrsore

'and Bihar respectively and that of 18.0% in case of

DeMi of absurd or no replies are conspicuous. Cate.

gories IA.1 and IBt may be combined to see the general

effect im statistics. Mese two categories may be

combined because both involve the understanding of

:theorems.

iihar .72.6%

Delhi 55.4%

Gujarat 73.8%

--Mysore "65.0%

' 41.4%

t

:111

,CtOinbined.. . 63.2%

a
.

Punjab figures deviates the most from the

combined figure and Mysore figures are the nearest.

Figures for Gujarat and Max axe really encouraging
.3"..

if the students replies Were unbaised.

wo

Q.16. You must have solved ',riders!! in Geometry based on

Zla

different theorems. In connection with ridersit

indloate the answer that is applicable to you out
.

of the following:

A. I have done.practicaliy all the riders

from my text-book.
..:

B. I have done only some selected riders
..111 3

*

from my text.book.

halie done only those riders which

oro s9lv.0.4 in the class.
e.Rt
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Ansa. The responses were grouped as under

A. I have dohe practically all.the riders 18.1%

from my text-book.

I have done only some selected riders 41%

from my text-book

55.9%
1

0. I have done only those riders which.

4 4
were solved in the' class.

,

Nearly 5% responses were absurd replies;;...

,
.2. The significant differences in state-wise responses

-*
for city and mofussil schools are given'in the follmw-

ing table. The comparisons may be drawicillbject to

restrictions in Q.1.

Response 1 State
. .

Nos

r PORAlm.......o., rs
f

Bihar 1 Delhi ' Gujarat f Mysore ' Plmjab
t, ---

t
0 2 M '0 'M 0 ' M G I.M 0 2 M

'1 "4 t.----1 t.......--r-.....L.- -
I 1

I1 . I rA. 6 9 2 5 5 I 20.5 153.3 1 10 04 I 16.6
I

1
1

1 .
1

. 1
1

t
1

I 1
1 t 1

B. I

t
I . 'I f 36.6 I 29.6' I

t

1
1 I fI f 1 1

1
I I t 1

1 1 4 1

1 20°9 15303 v
1

t
t

t
I

t
2 ...4,J ,f 9.............1 ....... ----

I I
18.9 0 0 0 g I 1

g
I I

.
1 1 i 1 9

0.

The figure333%-in category 2AT for Delhi

mofussil schools is quite high..* Two other places where

the figures for this category wars quite high are

GujaratIs city and mofuoon aros. The figures fbr the

two are 27.7% and 51.7% respectively.

The following tables givos into state campar:1- ns.

Givi4trat

nrsoro
12db

llombiniod

A

15.0

234 5

29.8
13.5

-,2=.1.
59.0 28.1 0.0

2108 17.5

1001 4100

41 5 7 4
53

3519 5.0
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Gujarat's figure for category IA' seems to be

quite unusual. 51.1% in category Iv for Punjab

'speaks of a situition worth consideration. Again in
2

category 1D' Delhi has 17.5% cases. thi- 21not be

.;
explained as to how such a high percentage of absurd

r6p3ies could be there. For this question it may be
I

convenient to combine categories 'B' and 101 and see
7.

---- --the-effect: Both of these categorieS poNi/te Selected

work"..to-varying degree.

:*" G
. Bihar 87.1%

Guj.arat 67.3.%
,

Mysoi'e 79..1%

Punjab 86.8%

'COinbiried 76.9

v. .

3.

',MAJ.,'.. 't

1 ; .

The high percentages in this tabla are signi-

ficant and indicate the practice of doing the selected

2"
riders.

Q.17. in addition to thoorems and their riders, ytu must have

studied nonstruetionso in Geometry. Which one of the
. .

following answers is applicable to you in connection
. .

with constructionso.
.

A. hem done practically all the construe-
,

tions given in my text-book.

B. I have done some seleeted construotions
*It 4.

from my text-book.

. 00 I.hglye,done.only those popstruptions

which woro Ono in tho

1,0Tho osponods could be groupod &s .undors

A. have done praeticallsi alltho c6no. 2407%

..,tpuotions *given in my'toxt.book.

B.
. 7,

Lhave aone some se34pted oonstruotidns 35.%7.

'from my tez6book.
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0: I have done only those conStructions which 35.4%
were done in the class.

Nearly 4.4% of the responses were absurd replies.

Ans.2. The significant differences in state-wise responses for
_

city and Mofussil are given in the following table.

Comparisons can be drawn subject to the restrictions

given in Q.1.

Response'
No. Bihar Delhi Gujarat NYsore Punjab

0 M 0 t M

Stated

A.
1
18.2' 22.7

0 I M C M '0 1M
30.5 42.5 I 13.7 20.9 26.8 '15.0

B.

04

1 I 1

31.6 1 40 0 1
1

1 I 1 1 9 1 1

I 21.5 26.7137.3 / 24.2 t 44.2 f 36...4 t 41.2,54.9

.s14

c.

Except in the case of Punjab, the general

trend is of the percentage to be higher for mofussil

school than for city schools as regards category IA'.

Even in Delhi this trend is therefore category A. A

very low figure of 13.7% in case of Wsore city schools

for this category needs attention. In con'structions it is

olaimed to develop skills too but if there is negligence

in doing constructions the consequential effect on that

skill development can be visualised. Again, figure'of

42. category A for Gujarat mofussil schools is also

quite high considering other state figures.

Ans.3. Inter-state comparisons can be had from the following
table.

'State ' Absurd Replies

Bihar

Delhi

dujarat

MY4Pre

Pun j a b t

19.8 45.1 t 39.6 : 0.6

28.4 t 32.2 21.8 t 17.5

36.6 : 30.0 : 30.6 2.7

17.3 t 38.2 t 40.4
1

21.8 i 50.1 1 474

4,1

1.1

Combined 35 .5 35.4 4,4

1



4

: 70 11..

Combining categories B and 0 we get a picture

more indicative of the differences is got:

Bihar 84.7%

Delhi 54.0%

Gujarat 60.6%

Mysore 78.6%

Punjab 77.1%

Combined 70.9%

Bihar and Delhi are on the tWo extremes. The

figures for Delhi when considered with 17.5%. absurd

replies come v'ely close to the combined figUres. It

can be inferred that About 70% students de few.
..

selected. constructions only.

Q18. Besides exercises, .there are a few solved, examples

given in all the Chapteré in -your

. . Havo you studied. these examples..?

A. Yes, practically all examplegt.,..

r7 B. Yes, some ,of the examples.

/77 C. No. as a .
40 a

If tresu, for what purpose did you study these examples.

1ns.1. The responses were grouped as under:

Yes, practically all examples 31.4%

B. Yes, some ef the examples 57.5%

C. No»

Nearly 1.5% replies were absurd. replies. From .these

figifies it appeir's.thlit about one third students read all the

solved eumples was further supported by the group interview of

students in which about 10% reported that they do not read the

solved examples at all. The teacher interviews however do not

support these figures as most of the teachers felt that students

do not read solved examples or at least they, do not advise them

to read them. .4.4!.



Ans.2. The significant differences in state.:wise responses

for city and mofussil areas' are given in the followinl
can

table. Comparisons/be drawn subject to the restric-

tions given in Q.1.

Response ' State s

No. I Bihar Delhi 1 Gujarat 1

C 1 M ' 0 ,1 IA 0 ' DI 0 I
t I 0 I I\71:::

A. I 24.8 1 39.1 ' 38.3 1-66.61 . 1
,

' 21.4 ' 26.5 ' t

1
1 I I t I I

1
1 r

t

iVsort.
11111

12.9; 4.5'55.5 33.3t t f

C. ' 12.0 7.2 '

A1143.3. inter-state differences can be had from the

following table.. S.

S.

'1111111.1.1.1.1.110111101.11.1.11114.111.11111,0.11
Rpm2aps No.

State

Bihar 29.6 59.9 10.2

Delhi 40.3 54.0 597

Gujarat .38.3 46.3 . 12.8

Mysore 23.9 63.5 9.6

Punjab 27.3 64.3 7#5

Combined 31:4 O.()

Bihar and Punjab show a similarity in

distribution pattern'with Mysore following it in a

nearly similar manner. Delhi and Ckijarat figures

are quite different. Iahar comes nearest to'the

distribution, of the combined figures.

trnd Parb

The responses could be categorised as under:

A. For the se.10:e of practice

B. Help in solving sumo in a systematic way.

0. For better knowledge of the subject.
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D. Set in the examinations

E. Others.
la

F. No replies or absurd replies.

There are certain limitations imposed on figures

related to these,responses. this question was meant

for those only who had responded to the main question

in the affirmative. Also that the last two categories

i.e. !others I and !replies or absurd replies I were

such that a student had been put in one of these

two in case he could,not be placed in one or more of
_

-the first four one.s. Gategory fothersCdOnt'ains a

very small number, almost negligible. GiVen below

are figures relating to city and mofussil area. students

who were either not expected to reply this question ar

replies in an absurd way.

Note. expected to reply A surd-replies

City . Mofussil Mofussil

Ttlhar ' 12.9 1 4.5 t
t

i i t

10.3
I

10.9

Delhi ..1. . 6.1 'I 0.0 ? 24.0 t 15.3
.t 7 I

Guj arat '. 14.1.
I
. 18 6 I

.
11.8 ! 15.6

t r
1

1
I.Mysor0

1, 12.0 7.2 60.7 r 50.8
.. u .1 .1 I

Punjab ! . , 6.5 1 8.8
t 13.1 t 38.9

r 1
;

1

:Combined.! '10.5 1- 8.5 t 25J. f 29.6
t t .

In Mysore percentage of students giving

absurd replies is very high. Though it is not very

safe to hazard a guess about reasons therefore yet

if one teacher there could opine that a textbook

should be a list of problems only this hit. percen...

tage may not need an explanation.
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Next in order are Punjab moftssil and Delhi

clity schools. With the exception of Punjab, city

students in other States are slightly .more prone

to giving absurd replie9 as compared to mofussil

student's. The very sligithafference in the case of

Bihar Students may be considered as.negligible

For rest of the responses boloware given from
,

each state the number of the two most frequent Ties

penses

,The two- mos freqUent responses with actual
freguencies in brackets.
City. , Ivbfussil Total

.-B(74},C(53) B(46),0(5) B(120),0(88)

.B(101)-,D(28) C(6),B(5) B(106) ,D(30)

.. G(56),B(49). C(87),B(45) (143), B(94)

A(29),D(10). A06),D(14 A(86),D(24)

A(79 ) D(28) 1CM B(1.23),D(30)

Cmbined_.. . B(143) ,6_1141 ) B(449 )00 (289 )

. .

Responses B and C are the most frequent,

-'donsidering the overall position.' Bit what is

durprising is that in -hree of the city areas the

second place goes to relsponsed . This shows a ,.

4.

weakness of 9ur...papersetterse This it bore apparent 1$

in the case of MysOre wiaere the second 0.ace
am . tMuftw NOIY ....a. .Y 8.0.

mofussil schools, 4so goes to thte resikinse. This

is indicative of the fact, how: examinations contra

the learning practices., This also may Mean a bias

in the minds of authors .who tight be 'belecting

questions from different. examination papers to be put

as solved examples in the textwbook therebY exploiting

these solved examples as an incentive for purchasing

their books.

A
0
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Q.19. In addition to the solved examples and exercises,

there is some explanation given in every chapter

for the new topic. Do you read it?

L_/ A. Yes, from practically every chapter.

/---7 B. Yes, in case of few chapters.

/ / C. ro.

Ans.i. The responses to this question could be 'grouped

as under:

A. . Yes, from practically eyery.Chgter 55.8%

B. Yes, in.case cf a fey chapters' tt. 8%

C. No.

Neatly 1% of the replies were absurd. The

pattern bf responses is slmilar to:that in...4.18.

The explanations or discriptive materials are,..read.

by nearly 90% students. .These fiptes wergjslioported
4.4

by students interviewsbut did not get support from

teacher interview. The teachers, in general, felt

that students do not read the descriptive material

or at least they do not advise them to read it.

Ans.2. The significant differences in statewise responses

for city and mofussil areas are given in the following

table. Comparisons can.be drawn subject to restriction

given in Q.1.

Response' Bihar
No. 1'5'1

c.

States
' Delhi ' Gujarat

1
33.2

) 40.0 t

f

t
15.3; 6.7,

MYsore '

M

Punjab

1

1 19.0 10.6I

In general, the data for city and mofussil

schools dici not show significant differences.
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itne For inter-state comparisons the follOwini table is givenr,

Response No.

State

Bihar

Delhi

Gujarat

We're

Punjab

Combined

36.8

33.6

45.7

30.0

30.5

35.8

55.2

51.2

39.3

60.9

53.0

51.8

P.
M.

7.7

14.7

1269

8«0

15.4

11.4

e

:

'0

The data for Delhi seems to be the most

moo~.

representative of the combined figures and data for

Gujarat sewn to be the most deviant.

In addition to your text-book, dc you use any

other books (excluding the guide books) ?

Z:::7 A. Yes.

/77 13. No.

wait, The responses could be grouped as under

A. Yes 49%

B. No

Nearly 1.5% replies were absurd replies;

Ans.2. The significant differences in state-wise responses

for city and mofussil schools are as under:

State 1.3i.aponge

. .

Yes
No'

c

. .012 Mofussil

'.58.5

4, 55.2
.2

Yes 45f..8

.
No

,

.530 '''' 73.4
. ,. s 0 A" g

A pe.cuilar it ati.iiii emerge's out 'of 4.1reii f6i,
. ..

thi two .iespoiises.- Iii. ell 'states -indir*allr,and.
I.

.. separately ,the .figures forany eategory,Avene.lbeitlerqpn

...40 to 60 percent except,for *sore city area where
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the first response had on37 38.3% case. *In Punjab

mofussii schools the responses were 26.6% 'and 734,4%

respectively. The combined figures in city and mofussil

areas for the two responses were 49.2% and 49.5;12 and

48.8% and 49.7% respectively.

For inter-state differences thsrfollowing table may

be helpful.

I ow ma 111.111.. I .11111101.11.1111.11141.1.1=Mallemal

1
Response No.

State !Yes! Tot

Eihar 54.3 45.4

Delhi I 52.1 47.4

Gujarat 53,2 43.7

Mysore 4607 51.4

Punj ab
1

. .37.5 62.0
a

Combined 49,0 49.6

The pattern is similar in ELhap Delhi and

Gujarat. Itsore figures are nearest to combined.

figures and Punjab figures are the most deviant.

Q.21. . Do you, use any duide bocas ?

A. Yes, .

:= B. No

If ',past!, state below what kind of guide.books you

'Use and whether you use guide-books for all the three

subjects viz. Arithmetic, Algebra and Geometry.

AnS.1. The responses reveal that 29.9% of the students u.se

4.

Noam ems*

guide-books whereas 694w do not uae any guide-book.

The significant differences in Atate-wise responses

for city and mofussil areas are given in the following

table:



akki,

Bihar

Delhi.

Mysore

Gujarat

-,..Normally it ia,expected that the staff

position in city schools will be letter and'ha such

use of guidebooks will be restricted. The situation

in Bihar was quite different. Out of the kive classes

visited in city area in Bihar two had teachers who

were not interested in teaching or teactting mathe

matics. Use Of help books will normaily be in

same'inverse ratio to the standard of teaching. There

are two other figures which need some explanation. In

Delhi mofussil area the figure of 80% was very high.

This was based on one Clams con..1sting of.15 studcnts

and where the teacher had.joined only about a week

earlier. Naturally, the students depended more on
investigat3on is

help books. Tbe unable to give apy explanation

for the figure 47% in the case of Mysore mofussil

schools* The figures for Gujarat were most conspicuous.

Allo*34. Interilstates ComparisOns áan be drawn from the

: 77 :.

ResPonse alY Mofussil

Yea 5.3.2 35 5

No 46.3 64.5

Yea 55.2 80.0

No 64.8 20.0

.

Yes 27.3 47.0

No 71.1 50.3

Yes 1.1 5.2

No 96.1
44M.

96.8

following table:

f.

State. Yea

Bithar 472 52.5

Delhi 38.4 61.6

Gujarat 2.2 96.4

Mrsere 36.9 604
Punjab 30.1 69v1

Combined 29.9 69.1.
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Punjab approrimates best to the combine'd

figures. For Punjab, the distribution (given below)

of city and mofussil students in the two categories

is almost the same.

Yes Ka

City
30.1 68.6

Nbfussil 30.0 70,45

Total.' 30.1 644

Und Part

The responss to this question were.grouped as beiow:

Lritbinetio

B. agebra

C. Geometry

D. Test.pspers

S. Others

F. None

G. Absurd replies.

Considering that this question was a subsidiary to
to

proceeding one we first consideraqonis given&he numberZ

'percentage of studs:its who had replies tho firs:t

question in the nugative or have given an abSurd

reply to the socond,

elwarsormioamor Arno 1~....Wwin.

State City NbfUssil Total

Bihar 53 69.0 58.7

Delhi 69.9 35.3 67.5

Gujarat 98.8 98.4 77.4

1Vsore 06.0 67.4 77.4

Punjal; 73,8 89.5 80.4

11141.11111101.1111

',Combined 75e" 8015 80 .4
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Proceeding further to know the most frequent

responses we find the following position is found.

Distribution of most frequent responses

along with actual number of responses.

11~01.11.
State

Bihar

Delhi

Gujarat

Mysore

Punjab

Combined

It

City Mbfussil Total

B(62),A(60) F(31),A(25) A(85),B(85)

B(56),C'(55) B(5))0(5) B(41),C(40)

E(1),F(1) F(6),A(5) F(7),A(5)

A(12),B(12) A(39),B(55) A(51),C(46)

C(25),A(20) A(11),B(9) 431),C(31)

B(129),A(125) A(82) B(7.2) A(207),B(201)

The over all situation may be gmlged from

tha fact that responses A and B are most frequent
.

followed by a close near (0). This means that a

majority of the students depended upon Arithmetic and

Algebra for a pass. The reason for studying help.

books in Geometry seemed to be a definite neglect

on the part of teachers regarding the study of

riders in geometry. The students sought protection

in these help books if there was no alternative

source of help. Ibis guess is hazarded because of

the fact that evitn though the total number of res-

ponses for Geometry were less than those.for Aril2metic

and Algebra yet there are students who had fesponded

only for Geometry. This revealed another trend.

Many a student just read solved mmples wherever

available and they took to any book cont.aining such

things. This is decidedly a bad trend if it existed

or exists actually.
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Q.22* Have you used question papers of the past examinations

in Elementary Mathematics ?

A.

r"---7 B.

Yes .

AO

Cl

If *yes, have you used solved question papers ?

Z.= A. Yes

,L= B.

Aaa Part I.

1. The number of students responding to this

question in affirmative varies from a:minimum of

62.9% in Brhar to a maximum of 70.6% in Mysore

No

with 66.3% being the combined figure for all the

states.

2. The inter-state differences are not significant*

Part II.

1. Normally two types of question papers are

used by students, viz. (i) solved question papers,

(ii) unsolved question papers. 43.2% of the students

use solved papers.

2. The significant.differences in state-wise

responses for city and mofussil areas are given

in the following table.

Response State

r711117-4-7' Delhi ' Gujarat M717.Firml"-PR5T574-
1-7f M 6---r74 1 r"--"1 "-ir 6----r-r="r"-g--""
f 1 f I f t

Solved , 53.7 46.4. 35.2, 40.0 48.0 38.7

papers , '
1 1 1 1 1

1 f f f

Unsolved 1 11.21 13.6 t t t

papers 1
t

1 1 f

48.1: 46.5

f

18.6 24.6
I f

f

I
307

f
Seel

I

1424 287
t

Unsolved papers are more'popular among

mofussil students in ail the states exnept Pijab

where they are more popular among city studeltse



5. Inter-state comparisons are given In the

following table:

.11.11,4.111111111.1.1101

State

Responses

Solved

Question
pa ers

Unsolved
question
papers

No Question
papers

.=...waralmr..............www1411.1

Iahar # 51.3 12.0 36.5

Delhi 1 36.6 29.4 35.1

Gujarat 43.3 20.1 34.7

MYsore 47.5 21.3 28.0

P unjab

:

33.9 54.0 31.7

Combined 43.2
22.4

32.19
0.1.1tIMPIFK

In Punjab the use of solved question papers

is the minimum though the use of unsolved question

papers is the maximum. Bihar stands at the other

eXtreme where solved papers are used by more than

half the students (studied) and unsolved are used by

less than one fourth of this numben

Q.23. Mention telow the way in 'Aith you prepared yourself

in.Elementary Mathematics for the last annual exami.

nation.

itmat, The responses were grouped as under:

A; Read, remembered and understood theorems.

B. Remembered the formulae of Arithmetic,

Algebra, Geometry,'etc.

'Praótised toonstrudtionst in:Geometry.

Selected bEirtain topics from the books

to prepare for the examinations.

Solved important questionb from textbooks,
. ,

F. Solved most of the que9tiOns from textbooks

and, other sources.
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G. Revised.the whole course.

H. Got regular help in Audies:,,

I. Read solved, examples from text-books.

J. Others.

K. Revised questions done in the class.

*For eaCh state the two most frequent responses are

listed below along with their actual frequencies,

State Responses and Frecuencitts.

Bihar 3(116),F(85),.

Delhi :-.E(71),J(49)

*Gujarat P(149),A(130)

Itore .J(95UG(82)S

Punjab J(61)' G(51)

Combined F(351);3332)

The most unhappy part of the responses to

this .question was the vagneness with which respenses

had .been written. Probably the offend of the

:questionnaire contributed to it too. Of the two

popUlar,responseS one is tOthers.1 with a frequency

of 332. With anOther 118*students who gave absurd

relines or left_the'qudstions:unanswered'it apPears

-that this question was nottaken up. Se4Ously by

the respondents.

Q.24. State the purpose fór which you st "the subject

of elementary mathematics.

The replies received were classified in the following

- twelve categories.

A. To widen mental outlook.

"B. For passing the.examinations with good marks.

Help in the study of other subjects.
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DUe to liking and interest in the subject.

For making the knowledge of the subject soundi

F. One of the essential steps to the study of

higher education in various branches, viz.

Engineering, Medicine, Sciencel'Arts, etc.

TO have chances of better employment after

studies.

14 Use in everyday life.

-Others.

. None.

K. One of the compulsory subjects.in our studies.

-I. No replies or absurd replies.

-First of all orfmrsiiat., the last category, viz.

'Noreplies.r absurd *A-person who is giving

such:type ok a reply will be giving only one response

whereas others maiy if .they feel like giVe more than one

objectives of studying Elementary Mathematics. The dis

tributions of.the response ii presented'below:

01.011111.1110....
.1

State

Students giving no replies or absurd replies

4 . City... Mofussil
:

Bihar 4/. 11 2

Dqlhi 4.1

Gujarat 4.5

IVsore 1 . 1049

l'Unjab 11.1.

3.6

0.0

5.4

12.2

26.6'

Total

8.6

3.8

5.0

1165

17.7

Combined 8.3 10.9 9.4

,.As pointed out earlier the case of Delhi mofussil

schools was a typical. There was onfy One school with fifteen

'studenti and other difficulties. Out of the other four cases
. , 1

Bihar was nOt in-line with others. Theleneral trend appears

to be of mofussil school students giving more responses in this

category. Punjab mofussil schools figure is corspiciously high.

This graup included"three Government schools.
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Next the two most frequent objectiveS stated

by students are considered* The table below

gives the category number and also the actual-number

of responses in that category.

State City Mofussil Total

Bihar g F(72),E(51) D(27),E(27) F(92),E(78)

Delhi g F(53)111(51) H(4) ,I(4) H(55) ,F(54)
.t

Gujarat .1 F(109),H(66) F(86),H(80) F(195) ,H(148)
1

MYsere t H(73),F(27),G(27) H(110), A(26) H(185),F(49)

Punjab t F(42)0(36) H(26) ,D(21) H(57),D(57)

Combined F(303),H(233) H(237),F(135) H(4M) F(438 )

A definite difference in outlook of city

and mofUssil students is discern:Me, Response (F)

appeared as one of the two most frequent in all the

city areas studiedt.,On the other hand response (H)

was more popular with students in mafussil schools,
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Auendix I

LIST OF THE SCHOOLS VISITED FOR TEACHING-LEARNING PROCESSES

PUNJAB STATE

1. A.S.aigher Secondary School, Ambala.

2. Government High School, Maulana.

3. S.D. Higher Secondary School, Ambala Gantt.

A. Government Girls' Higher Secondary School, imbala City.

5. Mulkand Lal National Higher Secondary School, Yamananagar.

6. Government Girls High School, Nariangarh.

7. Sohan Lal Girls Higher Secondary School, Ambala City.

8. Government High School, Khizrabad West.

BIHAR STATE

1. Shri Krishna Marmari Multipurpose School, Modameh.

2. Shrimati Girja Kanwar Higher secondary School, Massahri.

3, Shri Ganesh Higher Secondary School, Eakhtiarpur.

4. Shri Marwari Multipurpose School, Chowk, Patna Citi.

5. Eankipur Girls Multipurpose Higher Secondary Schooi, Patna-1.

6. Patna Collegiate School, Dariyapur Gola, Patna-A.

7. Miller Higher Secondary School, Patna.

DELHI

1. Ihnicipal Corporation Higher Secondary School, Rause,

Avenue, New Delhi.

2. Quetta D.A.V. Higher secondary School, Nazamuddin, New

Delhi,

3« Ramjas Higher Secondary School, Ohitra Gupta Road,

New Delhi.

4. Govt. Girls Higher Secondary School, Shakti Nagar, Delhi.

5. Govt. Girls Higher Secondary School, Manakpur, New Lelhi.

6. T.A.F. Ceara School, Club Road, New Delhi.

7. Govt. Higher Secondary School, Shahbad, Mohd.pur, Delhi Gantt.

8, Govt. Multipurpose Higher Secondary School, Roop Nagar

N0.2, Lelhi.
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GUJARAT STPiTE

,
1. .Navohetan High School, Ahmedapad.

. .

2. Meth thikhabhai High School, Isanpur Mota.

3. Vidya Mandir, Naroda.

4. Vakharia P.J. High School; Kalol.

Asarwa VicValayal Asarwa.

6. Sheth J.H. Sonawala Fagh School,. 14chemadabad.

'I. ,

7. Shri Jivkor Vanita Vishram High Soho:1)+311 Ahmedabad.

8* R.M. Trivedi New Education High School, Ahmedabad,

.11CSORT E

;

1, Rastriya'Vcdyalaya'High School; :Bangalore. .

4.; ......, .--:'.:zi.. ,....:'

., 2. Municipil Hifi, .9,-liool'i Hoikoie.,.
I

Shri 8iddha Gangs: High S'chOol, Turokur.

4. Rui;al itltipurpOse High School, Kanskpurd,
,-,

.

34

5. Em Press Girls High Schobl, Tunkur*

6. Rastilia VidyalaYa Girls' High ',School, Bangalore.

7. Vani Vilas Institute for Girls) Ban galore!

B. Government High School, furt, Bangalore.
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Name of the Student
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Name and Address of the School

Class
'

;

..00.111:11101=
Section__ pate

bo you reside in the Hostel ?

In this booklet scme questions have been addressed to you'

to obtain information abovt the study of Elementary Mathematics.
c .

This information is to be used in a research programme taken up

for the whole country. You are, therefore, requested to give

'correct and accurate informctionsunder each question. The success

of this research and its use in future for the benefit of the

students like you will depend on the correctness and accuracy

with'Which you answer these questions. So, take enough time to

answer every 'question and give the exact answer.

Elease'answer each ana every question given in the booklet

without omitting anyof them.

Nost.of the questicns fj.ven :1.1 this booklet are accompanied

by alternative answers from which you are to select the alternative

that applies to you.

Wherever suph. alternative answers are given to a question,

you are to select ons and cAlx cne answer that is applicable

to you. Please indicate this answer by putting a cross (x)

in the box (/.. provided,

For example, silver 4;i:o following itera::

In which class are you stutIng at pre sent ?

r"--7 A- . 8th class

/-7 B-. 9th class

0. 10th class

177 D. ilth class
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F-7 E. None of the above.

You must have put the cross in one box only.to indicate

your answer, In the same manner you have to indicate only

one arswer for eadh question where alternatives are given.

1. About how much time do you spend ner.week, at home to

complete your hame-work in Elementary Mathematics only?

This should include orlly that time that you devote to

the work assigned to you by the teacher as home-work.

Six hours or more

Four to five hours

Two to three hours

One hour or less,

2. 'When the home-work is not to be shown the next'day,'do

you generally'finish it the day it is assign6d to you

or on the day or the Previous day when it has :to be

shown to the teacher?

177 A. The same day When it is assigned

B On the day it is tl be shown to' the teacher

O. On a day previous to the day wheri it is to

4.7j D.

be shown to the teacher.

None of the above.

3. When do you generally do your home.work ?

A. . Just after returning from school

rg B. Just before evening meals

/,,,= CO After evening meals

r= D. In the morning

E. No fixed time.

4e In addition to the home-work, do you devote any time to

the study' ,of Elementary Mathematics at home apart from

your doing so near the examinations ?

1.77 A. Yes

L./ B. No

au.

A
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If oyes", indicate below about hoir manyhours per week

do you devote to such study excluding.the time for.

home-work.

,.01111 hours per week.

If the above answer is nyes9, what kind of work do you

generally do while studying Elementai.Y.149.thematies at heme?

Write your answer in the space' provi4ed.

5. Outside school hours do you. study in a group along with

other students of your class. ?

ifg A. Yes.

B. No

If "yes", indicate the ansvier applicable to 'yeu out of

the following alternatives'.

A. The whole year.= B. Only at the time..Of different examinations.

/-7 O. Only at the time of anmual examinations.

,
If you study in agroup, how do you select your partners ?

Is there any one at your homo...Inot a tutor) who can help

You in the study of Elementari*hematids?

A. Yes

B. No

If 'oyeso, indicate below how many persons.are there in

your'home who 'can help you

No of. persons

If oyes",t.do you. get help from him/her/them.

A. Yes, regularly

B. Yes, sometimes

/&*= 0. No

If you get any help from any one at your home, in what

way do you get it ?



:

7.. Do you get any tution in Elementary Mathematics from
4:

a tutor ?

Ett A. Yes.

B. No

any-tution in Elementary Mathematics last year?

Yes.1.= A.

ii B. No.
9 ,Do you attend a coaching class r a tution alass ?

1 .2.17 A. Yes

1.= B. No

Did you attend a coaching olass 'or a tutibn glass last year?

4=7 A. Yes

?".= Et.* No

11. You must have solved the efins from*your Arithmetic text,.

book. Indicate' the angwer applicable to YOu in this respect

out of the following.

1.= A. ± have solved all the examples.

B I have solved amajority of the examples.

.. t7:3 0 * I halm solved only a few examples.

D. I have not solved any examplc!s other than

those that were done in.,the .class.

126 What kind of sums have you omitted in Arithmetic so far?

f
Yeu musi h.ave solved the slime from your,. Algebra text.book.

Indicate the answer apPlicabIeto you.in this respect

aOut-of the-following.

.± have solved an the%examples.

LJ B. i'lave solved a majority of the examples.

z= C. I have 'solved only a few vcamplos.

D. I have not solved, any Ibtaitkples other than

those that were done in the class.

A



14. What kind of owns have you omitted in Algebra so far ?

15. lbu must have studied theorems in Geometry. Indicate the

answer that is applicable to you out of the following in

connection with theorems.

/,.= A. I have understood'practically all the theorems..

L:7 B. I have understood some of them but remember

practically all of them.

/.= G. I have not understood most ofthe theorems

but remember some of them.

Z.= D. I neither have understOod nOt remember any

of the theorems.

16. You must have solved firiderso in Geometry'based on different

theorems. In connection with oridersu indicate the answer

that is applicable to you out of the following.

/...= A. I have done practically all the riders from

my text-book.

i_7:7 B. I have done only some selected riders from

my text-book.

Z,=. G. I have done only those riders which were

solved in the class.

17. In addition to theorems and their riders, you must have

studied oGonstructionso in GeTetry... Which one of the

following answers is applicable to you in connection with

0111WWIWINNO

floonstructionsu?
j

L:7 A. I have done practically all the constrUctions

given in my text-book.

Cf."1

B. I have done some selected condtruotions fidm

my text-book.

I have done only thrase constructions whieh

were done in the class..
t
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Basidet exerases, there are a few saved examples given in

.41 the chapter,s in your. text-books. Have yoi . studied these

examples?

A. Yes,, practically all.examples

B. Yes, some of the example

C. No

If !Yee, for what purpose did you study these examples?

In .add.ition to the solved examples and exercises, there

is same explanation given An every chapter for the new

Do you read it?

4.= A. Yes, from practically every chapter.

Em.7 B, . Yes, in case of few, chapters.

LIEu
. d.

.C. No.

20. In addition to your text-book, do you use any other books

(exoluaing the guide books)?

A. Yes.

B. No

21. Do you use any guide books?

A. Yes;

B. No

lyeslt, state below what kind of guide-books you use and

whether you use guide-books for all the three subjebts

viz. Ariththetic, Llgebra and Geometry.

22. Have you used question papers of the' Pi,st examinations in

Elementary Mathematics?

A. Yes.

qM

'If "YeS", have you used solved question papers ?

A. Yeso

,

B. No

25. Mention 'below the Way 'in which you prepared yourself in

Elementary Mathematics for the last annual examination.

.24. nate the purpose for which you study the subject of

Elementary Mathematics.
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Points to be MathempticL 10

93

1. Linking the present lesson with the previous one (s)

2. Explanation of the neli concepts, principles, relationn,

dhips and skills,

3. Ensuring learning of (2).

4. Selection of a problem (or an exeroise).

a) Souroe, e.g. the textbook, personal note.book, etc.

b). Appropriateness, e.g. level quality, reality.
".

5, Presentation of the problem.

6. Analysis of the problem.

7. Ensuring students' understanding of the problem.

8. Solution of the problem,

9. Drilling typical difficulties of the problem.

10. practice On similar prOtlems.

11. Oleos work

a) Helping students individually.

i) removal of their difiiculties

. .

ii) in their progress at their own rate..

b) Helping them in small groups.

o) Teaching the whole class.

12. a) How does he give home assignments?

Does he give regular assignment Sheets?
r .

.

b) Oheoking of home assignments.
te

13. Use of motivational devices.
_

14. EvaluatiOn OrPupil achievement during the pemiod.

15. Uee of the biackboard.

16. Use of mathematiCal links and symbo 43,

17. Use of aids, if needed,

16. Use of text.books.,

19. Use of collateral text.books.,
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Fi.1.7emk,....it scale for item tg_aserved in clasp.

I. MOTIVATIONS

1. indifterent about the issue.-

Always reprimands.

Encourages good students 'only.

4. Encouralges the weak students only.

r ° I

5, Reprimands and encourages wheil required.

II. LINKS THE PREdENT LESSON WITH THE PREVIOUS ONE

Just starts with the new lesson.

es, Asking what.did,we.do last time and going ahead..

,By asking students about their difficulties about the

last. lesson..

4e Links with the previous lessons by revising the connected

topics thrdugh questioning.

Q..te stions the student s about all concepts which are likely

to be utilised in the present lesson.

III TRICHING NJ CONCEPTS. PRINCIPLES, REIATIONSHIP AND SKILIS

a) Introducing the new concept

i) Simply defines the new concept.

ii Explains but explanation is not systematic.

iii) Explains the concepts systematically.,

iv) Develops new concepts with student participation..

v) Helps the students discover new concepts.
.

En urin

i) Does not bother about it..

.

ii)...Ensures it by asking the students if they have
-

understood.

iii) Ensures it through orai work.

iv) Ensures it through written work.,

v) Ensures learning thrOugh oral and written:work.
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'

n t IV. .PROBLEM-SOLVING

Selection of the problem

1) Does nbt ,riake.ant,peleotion 41.0,,Rollows the erder of

the problems as given, in,..th,a1 itext-4),0*.

ii) Seledts'only!suitahle prohlems giveln in ,the text-book.

Selects' suitable,. problems from different ,sources,
,,;

- but they are -not.17e1.*.

Seleoti problems , from diffeyent source s . :which are

!'4hl 'tuitable to their: level,- of ,comprehension, and

!...are, rata:,

v) Formulates suitable...and,real...problems.: .;:.

. 4.1

1) Reads out the problem to the,, students.

) Asks students, to ,yead silent4the problem given

in the text-books:
.

couplei of students to yead, the problem aloud.

iv) He writes excepts from the statement of the problem

on the blac;k:-board and reads it aloud,. siimataneously

v) le:.writes the .f,ull .statement,on the blAckboard

.*:
A ',aria reads, it,,,aloudtoo....

0) Analiisis of the prOlem .

; ;

1.) Dbes not analyse the, problem.at aU.
.

ii) .,;7,,Dbes not Tistematically ana4yse the problem.

iii) Presents a systematic analysis of the problem.

1tr

iv ) Presents' systemdtid'atisaysi,6 of the problem at

times putting sugdestive que'Stions to students:

v) alss the pro.blem 4.j.th fu11 partieipation of

-the

d) Ensuring stidents understanding 'of!.the problem.

i) Do.e's not;.116theboUt .their-un.dat'standin...
s. ,

Just asks them if' they have understood.
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iii) Questions some selected students.

iv) CAestions some students and repeats the analysis

if necessary.

v) EnsUr4s uhilir'standing by almdst. all.

Solution bf tfie. problem.
. "
i) Does not solve the problem at all.

ii) Presents the full solution of a new problem.

in) Solves the probleniwithout student participations;

iv) Solves the problem with. participation of ;the students.
"1v) Discudses 'possible methods of solving the problem.

Drill on typical diffiCulties of the problem

/) Does nothing about the idsue.

U.) JUst tells thei.about typical difficulties of the
,

problem.

iii) Suggest`d some drill work.

iv) Gives them drill but not under, personal supervision'.
e '

v) Always 'gives them drill and looks into individual

needs.

Practice in similar problems.

1) Doed'hot give any practice on similar 'Problems,
l'

ii) Gives general 'hints for solution of similar problems.

iii) Asks the students to solve one similar problem.

iv) Solves siMilar problems with student 'ParticiPAion.

v) Selects and solies sufficient number of similar problems.

V. INDIVIDUAL AND GROUP WOZ.

the:' student&

1)' Does 'not foilow the group techniqize.

Allows groUp work) grouiping students ccording to

their seating arrangements.

Allows ..gfoup vidrk (grouping' beini at times

homogeriCtts 'and' at other hetergehous
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iv) AlrOws group work-.(heterogenou.s ability grouping).

vi ..group work .(homogenous ability grouping).

b) Helpifig iii individualdifficultA.es..

I.) Never attends to individual difficulties.

ii) Pays special attention, to. individual difficulties

of .good students' only'.

Pays special attention-to individual difficulties

'!: 'oflweak students .

iv) Attends to the individual difficiatie's of a few.
,

v) Attends to individual .diffAqulties .of almost all.

c) SUpervision of student.work inAhe class.'

17.0e s not supervise., student, work.

ii) SuperVisea ,on lopalised basis. 4'

iii) Supervision is welldiatr.ibu.ted..

Supeivises almost .a1.1,,

v)" SuperVises effectively.

VI .}ibii-WOlit

1. Does not refer to home-work.
** ;

2. Signs the hoTe-work in the class..
; .

3. Aspigns hornO-work.
, ,

Spends sometime on home-work before starting the dayes leseark.

5 e Checks the home-woik of selected students in the taus,.

VII. USE OF TE4CHING grip;

Eaxtekboarci !work!:

i) Uses the blackboard,rar4y. d r

ii) Use of the blackboarkinadequate and unsyStematic.
of

iii) Use4the blackboard is, adequate butunsystematio.
of

iv) UseLthe blackboard is inadequate but systematic.
of

v) UseLthe blackboard adequate and systematic.

A .

;
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Use of units of measurement in written work:

a) IS not concerned about their use in class-work.

is) Neither partidular aboljt using the units of

meaSurement" himself nor insists On students

using them always.

kot, very particular in the use of. units of measure-.

ments but insists on students using the some.

Always uses'the units of measurement himself but

is not 'Tarr:particular about the students using

r.
them alwa**a.

.

Always,-uses: the' uni ts of measurement himself and

insists on the students doing the same.

Use .of mathematical. links between ,different steps.

a, Is riot conberned about their use in the

- class...ioom?

b) Neither particular about their use himself nor

insists on their use by the students.

c). Not very particular in their use but insists on

their use by the students.

d) Always uses these links hiMself but does not
0

insist on their use by the students.
,

Always uses thebe links himSelf "and insists

on their use by the studentS:'

"!
Use of other aids:

i) DoeS not us.le

ii) Uses unsuitable aids.and'that'evenAmeffecttiNlY4

Uses unSuitable aidi but effectively,

Useti'buitaile aids biit irieffectively,

v) Uses*sUit.able'aids'effeii,tiveZy.
. c,.64

A
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c) The text-book.

Use of textbook.

1) Does not use the text-book at all.

ii) Uses the text-book'only for home assignnents.

iii) Uses the text-book only for practice problems

and home assignments.

iv) Uses the text-book for the study of descriptive

material solved examples and problems.

Supplements the text-book from his mat notes.
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Appendix IV

Potnts, for teachers interview

Id9nrtifYin,date

State.. * * * . **** 00000 1410

Town

School

4i4 * o I:Z*4*o:

Class & Section

..

General date,,

D.W6E4o4...elles Day0000000

SUbject & 00000

Medium of Instructiono **** . 11 4;4 i 41 119* ** ******

N. of Students: (a) Total ***** *****

(I3) PresEmt. *****,
Time of the day*** ********

Time-Table: (a) Total No. of periods in a week

******

(b) No. of periods for Elementary

Mathematics in a week..

(c) Duration of one period.....',;...;.!4;14*;:e"

(d) Total time for filementary Mathematics

per
, to,

(e) Who frames the time-table ?

4b414,41411,0seeglAeveo0,411,64,4poit*.

(f) Distribution of periods in a
class for a week.........a*........

(g)Allocation of work over sections and

over closses;,
seloweillilsolloolloolosoesiosiOdolowelosogi

(h) Whether teaching any .other subject?

Proportipn of teaching load of Elementary

Mathematics and, Advanced Mathematics

(Separately to the' teriching load in other

subjects.
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..

Name of the teacher ..... .....

Qualifications of the teacher

.

,,.
11

'Text,..books

....... . .

V

I

S

S.
J %.:.1. 11. a

(a) General Education:
:7; 1 .

,

(b) Professimal Educai6ri'

v

1

4. .....
(c) Exper.i9nce of teaching Mathematics

1

.(111 Ye.Fs)

. ,

.i).. .Prill16.i.y.C1&66e6

iirkidale classes

iii) High &Higher Sedeilillary.:41aises.

iv)5 'College

v) Training College glasses.

(a) Who.presCribos Textbodis

(b) Use of text.,books in the.class

.. ,

i) For solving problets

. .

'ii) For readiii.g solved examples

(in the class)

iii) For ren.ding descriptions.

...M1hpther any othei material (Rooks, Question popers etc.)
. g t ..... .

,

used for teaching ?
, .

.. irome...work.

41#41.*get.0114,,I4144v

.....
..

.5;1""'s
..... .

(a) Whether assigned after every

period.
. OAI

.(6).6aurce

(c) Whether came work given in all students.

(d) Whether checked the home.work in the class.

(e) Qaality of dhecking:

i) Corrections with instructions

1.) Corrections only

iii) marking mistakes only

iv) Remarkso

;.,
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(f) Whether checked through group

leaders.

Objectives of teadhing Elementary Mathematics.

How are these objectives achieved in the classroom

teaching situation?

Revision.

Evaluation of students' achievement during the period.

Examination Results and its use.

Given a free choice, would you like to teach?

Elementary Nhthematics ?

Any suggestions to make.
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Purposes of students' Group Interview

To blew:

-: 105

1. The present position of teaching of Elementary .

Mhthematics in Higher Secondary Schools:

2. The position w.r.t. availability of individual help

in the school

a) inside class-room

b) outside class-room

in small a) within the class

groups b) outside the class.

Regularity of checking of home-work assignments.

4. Work load of home-work.

5. Principal's checking of home-work note-boaks.

6. Checking of home-work with the help of group leaders,

7. Use of text-books.

a) Exercises

Cther portions.

80 Revision.

Pu;poses of Teacher's Interview

1. To obtain certain Physical information.

2. General techniques of teaching employed by him.

5. Home-work . procedure for chocking.

4. Use of text-book

other material

reference

5. Planning of teaching,

6. Examination . use of thoir results.

7. Medium of instruction,

8. Teaching load and time allocation.

9. Qualification - rleneral . professional.

10. Clarity of purpose of teaching mathematics.
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Appetidik

P.c.ga -=1566k

PURs nOteAbookSt
-

Systematic work done by a

6: majority of the students.
- . -

2. Students copy whatever is

!to

said, by, the teacher.

3.. Class-work shows no student

interest in the subject.,
.

B. liome.mork note.books 1. .RegOlarity of assignments
Ir.

by the..teacher.

,;* 2. Regularity of w6rk done by
.

the students.

,
n,. .

4

G

. :;* . ..

e

S "'...A . .
.

3. Tdbles of contents in the

note-books.

Regularity of checking by

the teacher.

So Systematic work done by

the studants.

6. Quality of the chedking

." ; ''"

0. Foramipe,140n

7

Cv.

to..s

.1

done.

a) 0orx4;ctions with
.**

suggestions

b) Corrections only

c) Marking the errors

d) JUst signing

e) Remarks.

7. Approprfateness of
.asoignmpnts.
a) Lova
b), .Quality
c) Bas6d on real situation

"OfAssessmiant of work noted on
the note-books.

:WPrincip0.1s checking of the
note:»bdoks.

4a)., nu4x40 of limes
b) any remarks.

Answer scripts.



105 :-

. Appendix VII

Name of the School I

nate.

Examination Results

Year I

aeon

On roll

Number of Students

I Appeared' Passed

L00111%Lmemmornme..mimmi

1964

11111111

'Who took It4ho Pppea- I Passed
lElemeMaths. 'red with I in Elem3

IElem.Maths. I Maths.
'Maw+ 1.1.11109111.

Total number of students in

IX Class:

X Class: ****** **

XI Glass:

Total number of Students offering Elementary Mathematics

IX Class: .................

X Class:

XI Class: 41. *****

W ***** 041041.41,41.4141


